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T a b l e  o f  L i t e r a t u r e   i t o  x .
A  T R E A T I S E  
o n  t h e
E T I OL OG Y ,  P A T H O L O G Y ,  D I A G N O S I S  a n d  TREAT ME NT
O P  S Y P H I L I S .
P A R T  I . I N T R O D U C T I O N .
My o b j e c t  i n  t h i s  T h e s i s  i s  t o  d e s c r i b e  t h e  
p r i n c i p a l  f a c t o r s  l e a d i n g  u p  t o  o u r  p r e s e n t  k n o w l e d g e  
o f  S y p h i l i s .
S i n c e  t h e  b e g i n n i n g  o f  t h e  s u m m e r  o f  1 9 0 8  I  h a v e  
d e v o t e d  a  c o n s i d e r a b l e  a m o u n t  o f  t i m e  i n  s t u d y i n g  t h e  
s u b j e c t  f r o m  a  t h e o r e t i c a l  a s  w e l l  a s  a  p r a c t i c a l
a s p e c t .
I  a m  g r e a t l y  i n d e b t e d  t o  G e h e i m r a t h  P r o f e s s o r
A .  N e i s s e r  o f  B r e s l a n  f o r  h i s  k i n d n e s s  i n  a d m i t t i n g  
m e  t o  h i s  k l i n i k  a s  a  r e g u l a r  a s s i s t a n t ,  a n d  f o r  t h e  
k n o w l e d g e  a n d  e x p e r i e n c e  g a i n e d  b y  a s s o c i a t i o n  w i t h  
h i m  a n d  P r o f e s s o r s  B r ü c k  a n d  S c h a f f e r  h i s  c h i e f  
a s s i s t a n t s ,  d u r i n g  t h e  t h r e e  y e a r s  I  s p e n t  a t  t h e  
K l i n i k .
S u c h  i n f o r m a t i o n  a n d  e x p e r i e n c e  a s  I  h a v e  g a i n e d  
i n  t h e  l a b o r a t o r y ,  w a r d s  a n d  l i b r a r y  o f  P r o f e s s o r  
N e i s s e r ’ s  K l i n i k  I  s h a l l  i n c o r p o r a t e  i n  m y  T h e s i s .
T h e  p r i n c i p a l  a i m  o f  m e d i c a l  s c i e n c e  i s  t o  
e n d e a v o u r  t o  a l l e v i a t e  t h e  s u f f e r i n g s  o f  h u m a n i t y ,  
a n d  w h e r e v e r  p o s s i b l e  t o  e f f e c t  a  c u r e .
o _
I n  n o  b r a n c h  o f  m e d i c i n e  i n  r e c e n t  y e a r s  h a v e  
g r e a t e r  a d v a n c e s  b e e n  m a d e  t h a n  i n  t h i s  i m p o r t a n t  
q u e s t i o n  o f  t h e  t r e a t m e n t  o f  S y p h i l i s .  W i t h i n  t h e  
c o m p a r a t i v e l y  s h o r t  p e r i o d  o f  t e n  y e a r s ,  o u r  k n o w ­
l e d g e  o f  t h e  d i s e a s e ,  a n d  e s p e c i a l l y  o u r  k n o w l e d g e  
o f  h o w  t o  t r e a t  i t ,  h a s  a d v a n c e d  r e m a r k a b l y ;  w h i l s t  
t h e r e  i s  e v e r y  r e a s o n  t o  b e l i e v e  t h a t  f u r t h e r  p r o ­
g r e s s  i s  s u r e  t o  f o l l o w .
T h e  m o d e r n  t r e a t m e n t  o f  S y p h i l i s  i s  b a s e d  u p o n  
t h r e e  g r e a t  d i s c o v e r i e s .
i .  T h e  d i s c o v e r y  o f  t h e  S p i r o e h a e t a  p a l l i d a  
b y  S c h a r f d i n n .
i i .  T h e  d i s c o v e r y  b y  M e t s c h n i k o f f  a n d  R o u x  t h a t  
a p e s  a r e  s u s c e p t i b l e  t o  i n o c u l a t i o n  w i t h  t h e  v i r u s  o f  
S y p h i l i s .
i i i .  T h e  d i s c o v e r y  b y  B o r d e t  a n d  G e n g o n  o f  t h e  
f i x a t i o n  o f  c o m p l e m e n t  r e a c t i o n  i n t r o d u c e d  f o r  t h e  
d i a g n o s i s  o f  s y p h i l i s  b y  W a s s e r m a n n ,  N e i s s e r  a n d  
B r u c k .
- 3 -
PART I I .  ETIOLOGY.
S E C T I O N  I .
D i s c o v e r y  o f  t h e  s p i r o e h a e t a  p a l l i d a .
( 1 )
On  t h e  3 r d  M a r * c h  1 9 0 5  P r i t s  S c h a n d i n n  i n  
c o l l a b o r a t i o n  w i t h  E r i c h  H o f f m a n n  d i s c o v e r e d  t h e  
S p i r o c h a e t a  p a l l i d a .
T h e y  f o u n d  i t  f i r s t  i n  t h e  s e r u m  f r o m  a  g e n i t a l
d e m o n s t r a t e d  t h e  p r e s e n c e  o f  t h e  o r g a n i s m  i n  t h e
d e p t h  o f  t h e  t i s s u e s ,  i n  l y m p h a t i c  g l a n d s  a n d  f r o m  
s p l e n o - p u n c t u r e  a s  w e l l  a s  i n  p r i m a r y  s o r e s  a n d  
s e c o n d a r y  l e s i o n s .
T h e y  d e s c r i b e d  t w o  k i n d s  o f  S p i r o c h a e t e s ,  t h e  
o n e  r e m a r k a b l y  d e l i c a t e ,  f e e b l y  r e f r a c t i v e ,  c h a r a c t e r  
- i s e d  b y  s t e e p  a n d  n a r r o w  u n d u l a t i o n s  a n d  s t a i n i n g  
b a d l y ;  t h e  o t h e r  s p i r o c h a e t e  w a s  m u c h  t h i c k e r ,  
s t r o n g l y  r e f r a c t i v e ,  c h a r a c t e r i s e d  b y  m o r e  f l a t t e n e d  
a n d  w i d e r  u n d u l a t i o n s  a n d  s t a i n i n g  m o r e  r e a d i l y  a n d  
i n t e n s e l y .
T h i s  s e c o n d  t y p e  n a m e d  S p .  r e f r i n g e n s .
T h e y  e m p h a s i s e d  t h e  c o r k s c r e w  l i k e  f o r m  a n d  
g r e a t e r  f i n e n e s s  o f  t h e  S p .  p a l l i d a  a s  w e l l  a s  i t s  
p a l e n e s s  i n  s t a i n i n g .
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a n d  o r g a n s  o f  t h e  h u m a n  s p e c i e s .
S c h a p d i n n  s e n t  s o m e  p r e p a r a t i o n s  t o  M e t s c h n i k o f f  
a n d  R o u x  o f  t h e  I n s t i t u t  P a s t e u r  w i t h  t h e  r e q u e s t  
t h a t  t h e y  m i g h t  a t t e m p t  t o  p r o v e  t h e  p r e s e n c e  o f  S p .  
p a l l i d a  i n  t h e  c a s e  o f  e x p e r i m e n t a l  s y p h i l i s  w i t h  
a p e s .  T h e s e  o b s e r v e r s  d e m o n s t r a t e d  t h e  p r e s e n c e  o f  
S p .  p a l l i d a  i n  p r i m a r y  s o r e s  o f  c h i m p a n z e e  a n d
m a c a c u s ,  a s  w e l l  a s  i n  u n b r o k e n  p a p u l e s  o n  t h e  h u m a n
b o d y  f a r  r e m o v e d  f r o m  t h e  g e n i t a l s .
L e v a d i t i  ^  s h o w e d  t h e  p r e s e n c e  o f  S p .  p a l l i d a  
i n  i n t e r n a l  o r g a n s  ( l u n g ,  l i v e r  a n d  s p l e e n )  a n d  i n  
t h e  b u l l a e  o f  b u l l o u s  s y p h i l o d e r m .
H o f f m a n n ^ ^  e x a m i n e d  a n  u n d o u b t e d  c a s e  o f  
c o n g e n i t a l  s y p h i l i s  w h i c h  d i e d  1 0  h o u r s  a f t e r  b i r t h ,  
a n d  d e m o n s t r a t e d  t h e  p r e s e n c e  o f  S p .  p a l l i d a  i n  s k i n  
l e s i o n s ,  l y m p h a t i c s ,  l i v e r  a n d  s p l e e n .
S i n c e  t h e s e  p r i m a r y  d i s c o v e r i e s  t h e  S p .  p a l l i d a  
h a s  b e e n  f o u n d  i n  a l l  t y p e s  o f  s y p h i l i t i c  l e s i o n s ,  i n  
a l l  o r g a n s  a n d  f l u i d s  o f  t h e  b o d y  o f  h e r e d i t a r y  
s y p h i l i t i c  f o e t s .
D o u t r e l e p o n t ^  f o u n d  t h e n  i n  t h e  p l a c e n t a  i n  
f r e s h l y  a c q u i r e d  s y p h i l i s .  D o h i  a n d  T a n a k a ^ 7 ) f i r s t  
f o u n d  S p .  p a l l i d a  i n  t h e  c e r e b r o - s p i n a l  f l u i d .
S e v e r a l  o b s e r v e r s ,  D o u t r e l e p o n t  a n d  G r o u v e n f 6  ̂
T o m a s e z e w s k i ,  Ho f i - m a n a ( 8  ̂ a n d  o t h e r s  f o u n d  S p .  
p a l l i d a  i n  t h e  b o r d e r  z o n a  o f  i n t a c t  h u m a n  g u m m a t a *
I d e n t i f i c a t i o n  o f  t h e  o rgan ism  i n  l e s i o n s
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T h e  n e x t  s t e p  w a s  t o  p r o v e  t h e  p r e s e n c e  o f  S p .  
p a l l i d a  i n  s e c t i o n s  o f  t i s s u e s .  T h i s  h a s  b e e n  
a c c o m p l i s h e d  b y  m e a n s  o f  t h e  s i l v e r  i m p r e g n a t i o n  m e  
m e t h o d  i n t r o d u c e d  b y  V o l p i n o  a n d  e l a b o r a t e d  b y  
L e v a d i t i . ^  T h e  S p .  p a l l i d a  h a s  b e e n  d e m o n s t r a t e d  
i n  a l m o s t  e v e r y  o r g a n  o f  t h e  b o d y  i n c l u d i n g  b l o o d ­
v e s s e l s  i n  c a s e s  o f  t e r t i a r y  s y p h i l i s ,  v i z .  i n  
A o r t i t i s  a n d  c e r e b r a l  a r t e r i t i s ,  b y  m e a n s  o f  
L e v a d i t i ' s  m e t h o d .
E X P E R  IIIB N T  A L  S Y P H I L I S .
I .  E x p e r i m e n t s  o f  M e t s c h n i k o f f  a n d  R o u x .
D u r i n g  1 9 0 3  a t  t h e  P a s t e u r  I n s t i t u t e  t h e s e  
i n v e s t i g a t o r s  s u c c e e d e d  i n  i n o c u l a t i n g  a u t h r o p o i d  
a p e s ,  i n  t h i s  c a s e  c h i m p a n z e e s ,  w i t h  t h e  v i r u s  o f  
s y p h i l i s .  T h e y  p r o d u c e d  t y p i c a l  p r i m a r y  s o r e s  a n d  
c h a r a c t e r i s t i c  s e c o n d a r y  m a n i f e s t a t i o n s  o f  t h e  d i s e a s e  
h y  f u r t h e r  i n o c u l a t i o n  o f  o t h e r  a p e s  f r o m  p r i m a r y  
s o r e s  a n d  p a p u l e s  o f  t h e  o r i g i n a l  a n i m a l s .  I n  o t h e r  
w o r d s  t h e y  p r o d u c e d  a  c o n s t i t u t i o n a l  d i s e a s e  i n  t h e s e  
a n i m a l s ,  a n a l a g o u s  t o  t h a t  o c c u r r i n g  i n  t h e  h u m a n  
s p e c i e s .  T h i s  w a s  a n  a c h i e v e m e n t  o f  f a r  r e a c h i n g  
i m p o r t a n c e .  T h e y  n o t e d  t h a t  t h e  r e g i o n  o f  t h e  e y e ­
b r o w  f o r m s  t h e  b e s t  s i t e  f o r  i n o c u l a t i o n .
S o o n  a f t e r w a r d s  i t  w a s  d i s c o v e r e d  t h a t  t h e  
l o w e r  a p e s  a s  w e l l  a r e  s u s c e p t i b l e  t o  i n o c u l a t i o n  
t h o u g h  t o  a  l e s s e r  d e g r e e .  T h e n  B e r t a r e l l i ^ ^ ^  
f o u n d  t h a t  r a b b i t s  c a n  b e  i n o c u l a t e d ,  t h e  t e s t i c l e  
b e i n g  t h e  b e s t  s i t e .
T h e s e  r e s u l t s  o p e n e d  u p  a  f i e l d  f o r  i n v e s t i g a ­
t i o n  w h i c h  h a s  l e d  t o  r e s u l t s  o f  t r a n s c e n d e n t  i m p o r -  
t a n c e  e s p e c i a l l y  w i t h  r e g a r d  t o  t h e r a p y .
I I . R e s e a r c h e s  o f  N e i s s e r  i n  J a v a  a n d  B r e s l a n .
N e i s s e r ^ - 1 2 ) o r g a n i s e d  a n  e x p e d i t i o n  t o  B a t a v i a
i n  1 9 0 5  a n d  a s s i s t e d  b y  c a p a b l e  f e l l o w - w o r k e r s  c o n ­
d u c t e d  a  f a r - r e a c h i n g  a n d  e x h a u s t i v e  s e r i e B  o f
S E C T I O N  I I .
i n v e s t i g a t i o n s .
A  l i m i t l e s s  s u p p l y  o f  l o w e r  a p e s  w a s  a t  t h e i r  
d i s p o s a l  f o r  e x p e r i m e n t a l  p u r p o s e s , n a m e l y  M a c a c u s  
c y n o m o l g u s ,  M.  n e m e s t r i n u s  a n d  M.  N i g e r .  O f  h i g h e r  
a p e s  t h e r e  w e r e  G i b b o n s  a n d  O r a n g - u t a n s , n o  c h i m p a n z e e  
b e i n g  f o u n d  o u t s i d e  T e s t  A f r i c a .
T h e y  c o m m e n c e d  w o r k  i n  M a r c h  1 9 0 5  a n d  c o n c l u d e d  
t h e  r e s e a r c h  i n  B a t a v i a  b y  M a r c h  1 9 0 8 .  R e t u r n i n g  
t o  B r e s l a n  t h e y  t h e n  c o n t i n u e d  t h e i r  i n v e s t i g a t i o n s
a n d  f i n a l l y  p u b l i s h e d  a  q u a n t i t y  o f  m o s t  v a l u a b l e
. ,  ( 1 2 )  
r e s u l t s .
T h e y  d i d  a  v a s t  a m o u n t  o f  e x p e r i m e n t a l  w o r k  
b o t h  i n  t h e  f i e l d  o f  t h e r a p y  a n d  t h a t  o f  s e r u m  i n v e s ­
t i g a t i o n ,  f o r  p u r p o s e s  o f  d i a g n o s i s  a n d  c o n t r o l  o f  
t r e a t m e n t .
T h e y  d e m o n s t r a t e d  i n  a  c l e a r  m a n n e r  t h a t  i n  
S y p h i l i s  t h e r e  i s  n o  s u c h  t h i n g  a s  t r u e  i m m u n i t y ,  
a n d  t h a t  p r o b a b l y  n o  i m m u n e  s e r u m  w o u l d  e v e r  b e  
o b t a i n e d  t o  t r e a t  t h e  d i s e a s e .
W h e t h e r  t h e  d i s c o v e r y  o f  t h e  S p i r o c h a e t a  p a l l i d a  
a n d  t h e  g r o w i n g  o f  a  p u r e  c u l t u r e  o f  i t  w i l l  c a u s e  a  
c h a n g e  i n  t h i s  s t a n d p o i n t ,  r e m a i n s  f o r  t h e  f u t u r e  t o  
d i s c l o s e .
T h e  e x p e r i m e n t a l  r e s e a r c h  o f  N e i s s e r  a n d  o t h e r s  
a s  w e l l  a s  t h e  d i s c o v e r y  o f  t h e  s p i r o c h a e t a  p a l l i d a  
h a v e  t a u g h t  u s  m u c h  i n  r e g a r d  t o  t h e  P a t h o l o g y  a n d  
D i a g n o s i s  o f  h u m a n  S y p h i l i s .
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P o r  t h e  p r a c t i c a l  m e d i c a l  m a n  t h e  d e m o n s t r a t i o n  
o f  t h e  S p i r o c h a e t a  p a l l i d a  i s  o f  m o r e  i m p o r t a n c e  
t h a n  a n y  i n o c u l a t i o n  t e s t .  S t i l l  f o r  s c i e n t i f i c  
i n v e s t i g a t i o n  i n o c u l a t i o n  p r o o f s  w i l l  a l w a y s  r e m a i n  
o f  t h e  u t m o s t  v a l u e .
I  s h a l l  n a m e  t h e  m o r s  i m p o r t a n t  r e s u l t s  i n  s o  
f a r  a s  t h e y  h a v e  a  h e a r i n g  o n  t h e  s u b j e c t  o f  h u m a n  
s y p h i l i s .
C H A R A C T E R I S T I C  P R I M A R Y  S O R E S  HAVE B B 8 N  P R O D U C E D  B Y :
i .  a .  A l l  m a n i f e s t a t i o n s  o f  h u m a n  s y p h i l i s .
b .  T h e  b l o o d .
c .  S p e r m a t i c  f l u i d .
d .  O r g a n s  a n d  C o r y z a  o f  c o n g e n i t a l
s y p h i l i t i c  c h i l d r e n .
i i .  P r o d u c t s  o f  s y p h i l i s  i n  m o n k e y s .
a .  P r i m a r y  s o r e s .
b .  S e c o n d a r y  p a p u l a r  l e s i o n s ^ p s k i n  a n d
m u c o u s  m e m b r a n e s .
c .  S p l e e n ,  l i v e r ,  b o n e - m a r r o w ,  t e s t i c l e - ,
o v a r y  a n d  g l a n d s .
i i i .  P r o d u c t s  o f  s y p h i l i s  i n  r a b b i t s .
I N P S C T I V I T Y  O P  L E S I O N S .
a-.  P r i m a r y  a n d  S e c o n d a r y .
M o i s t  p a p u l e s  a n d  b r o a d  c o n d y l o m a t a  a r e  t h e  
m o s t  h i g h l y  i n f e c t i o u s  f o l l o w e d  b y  f r e s h  a n d  s t i l l  
w e e p i n g  p r i m a r y  s o r e s .
S c l e r o t i c  l e s i o n s  a r e  i n f e c t i o u s  b u t ,  o w i n g  t o
t h e  i r r e g u l a r  d i s t r i b u t i o n  o f  s p i r o c h a e t e s  t o  a  
l e s s e r  d e g r e e .
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F r e s h  a n d  d r y  p a p u l e s  o n  t h e  h o d y  c o n s t i t u t e
e x c e l l e n t  i n o c u l a t i o n  m a t e r i a l .
P r i m a r y  s o r e s  t h a t  a r e  i n  p r o c e s s  o f  h e a l i n g
g i v e  u n c e r t a i n  t h o u g h  s o m e t i m e s  p o s i t i v e  r e s u l t s .
o û a . .
F o r  e x a m p l e  A r n i n g  a n d  C .  K l e i n  h a d  a  p o s i t i v e  r e s u l t  
s e v e n t e e n  t i m e s  a n d  o n l y  t w i c e  a  n e g a t i v e  o n e ,  u s i n g  
e i t h e r  e n t i r e l y  h e a l e d  o r  a l m o s t  h e a l e d  p r i m a r y  s o r e s  
a s  i n o c u l a t i o n  m a t e r i a l .
T h e s e  r e s u l t s  h a v e  a n  i m p o r t a n t  h e a r i n g  o n  t h e  
q u e s t i o n s  o f  c o n t a g i o u s n e s s  a n d  r e c u r r e n c e .
C O N T A G I O U S N E S S .
T h e  r e m a i n s  o f  p r i m a r y  a n d  s e c o n d a r y  l e s i o n s  
e s p e c i a l l y  w h e n  s i t u a t e d  o n  l i p  o r  g e n i t a l s  d e m a n d  
o u r  e a r n e s t  a t t e n t i o n .  A s  l o n g  a s  a n y  k i n d  o f  
i n f i l t r a t i o n  i s  d e m o n s t r a b l e  t h e  p o s s i b i l i t y  o f  
i n f e c t i o n  r e m a i n s ,  f o r  h e r d s  o f  s p i r o c h a e t e s  a r e  
l y i n g  i n  t h e  t i s s u e s  a n d  v e r y  n e a r  t h e  s u r f a c e .
RE C U R R E N C E .
R e c u r r i n g  m a n i f e s t a t i o n s  o f  S y p h i l i s  u s u a l l y  
s h o w  t h e m s e l v e s  a t  s i t e s  f o r m e r l y  t h e  s e a t  o f  p r i m a r y  
o r  s e c o n d a r y  l e s i o n s .  I n  l a t e n t  s y p h i l i s  t h e s e  s h u t  
u p  h e r d s  m a y  r e m a i n  f o r  a  l o n g  t i m e  q u i e s c e n t  b u t ,  
t h e r e  i s  n o  d o u b t ,  t h e y  a r e  r e s p o n s i b l e  f o r  b o t h  
r e c u r r e n c e  a n d  t o  a  c e r t a i n  e x t e n t  m e t a s t a s i s .
H e n c e  f o l l o w s  t h e  g r e a t  i m p o r t a n c e  o f  v i g o r o u s  
a n d  t h o r o u g h  l o c a l  t r e a t m e n t .
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T h e s e  l a t e n t  h e r d s  o f  s p i r o c h a s t e s  a r e  n o  d o u b t  
a l s o  t h e  c a u s e  o f  L e n c o d e r m a  a n d  p a t c h y  l o s s  o f  h a i r  
s o m e t i m e s  s e e n  w h e n  n o  o t h e r  r e c u r r i n g  s k i n  e r u p t i o n  
i s  m a n i f e s t .
H i s t o l o g i c a l  e x a m i n a t i o n  o f  t h e  s k i n  i n  c a s e  o f  
l a t e n t  s y p h i l i s  w i t h o u t  a  t r a c e  o f / c l i n i c a l  s i g n s  
w h a t s o e v e r ,  s h o w e d  c h a n g e s  n o t  s e e n  i n  n o r m a l  s k i n .
S p i r o c h a e t e s  c a n  t h e r e f o r e  e x i s t  f o r  a  l o n g e r  
o r  s h o r t e r  p e r i o d  i n  t h e  s k i n  w i t h o u t  c a u s i n g  a n y  
m a n i f e s t  c l i n i c a l  a p p e a r a n c e s .
T h e  s u p e r f i c i a l  c o v e r i n g  i n  c a s e s  o f  m i x e d  
C h a n c r e / M a l i g n a n t  s y p h i l i s  a n d  P u s t u l a r  s y p h i l i d e s /  
i s  b u t  p o o r  i n o c u l a t i o n  m a t e r i a l .
U l c e r a t i n g  f o r m s  o f  s o  c a l l e d  m a l i g n a n t  
s y p h i l i s  p r o v e d  p a r t i c u l a r l y  a m e n - a b l e  t o  a r s e n i c  
t r e a t m e n t ,  n o t a b l y  w i t h  A r s a c e t i n ,  A r s e n o p h e n y l g l y c i n  
a n d  A r s e n o b e n z o l ,  w h e r e  i n  m a n y  c a s e s  M e r c u r y  e i t h e r  
f a i l e d  a b s o l u t e l y  o r  e v e n  d i d  h a r m . ^ 1 2 ^
I n  m a l i g n a n t  s y p h i l i s  s p i r o c h a e t e s  a r e  a s  a  
r u l e  d i f f i c u l t  t o  f i n d .
b .  T e r t i a r y  S y  p h i 1 i s .
G e n e r a l l y  s p e a k i n g  a  p o s i t i v e  i n o c u l a t i o n  
i s  d i f f i c u l t .
M a t e r i a l  a s p i r a t e d  f r o m  q u i t e  i n t a c t  g u m m a t a  
o r  o b t a i n e d  f r o m  n o n - u l c e r a t e d  s c l e r o s e s ,  i n o c u l a t e d  
e i t h e r  o n  t h e  e y e b r o w  o f  a p e s  o r  r a b b i t ' s  e y e s ,  g a v e  
v a r i o u s  r e s u l t s ,  s o m e t i m e s  p o s i t i v e  a n d  s o m e t i m e s  
n e g a t i v e .
I A
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M a t e r i a l  f r o m  b r o k e n  d o w n  g u m m a t a  g a v e  a  n e g a ­
t i v e  r e s u l t .  I n  f a c t  b y  a g g r e g a t i n g  t h e  s t a t i s t i c s  
a v a i l a b l e ^ 1 4  ̂ i n  c e r t a i n  e x p e r i m e n t s  c o n d u c t e d  o n  t h e  
p e r s o n  o f  f i f t y - e i g h t  h e a l t h y  h u m a n  b e i n g s , i n  e a c h  
a n d  e v e r y  c a s e  i n o c u l a t i o n  w i t h  b r o k e n  d o w n  g u m m a t e x  
p r o v e d  n e g a t i v e .
I t  d o e s  n o t  m a t t e r  w h e t h e r  t h e  l e s i o n  i s  c o m p a r ­
a t i v e l y  y o u n g  o r  o l d ,  f o r  H o f f m a n n  i n o c u l a t e d  w i t h  a  
p o s i t i v e  r e s u l t  f r o m  a  t w e n t y - f o u r  y e a r s  o l d  c a s e  o f  
s y p h i l i s .
M i c r o s c o p i c  e x a m i n a t i o n  o f  t e r t i a r y  l e s i o n s  h a s  
p r o v e d  b e y o n d  d o u b t  t h a t  t h e  s p i r o c h a e t a  p a l l i d a  i s  
d e m o n s t r a b l e  t h o u g h  o n l y  w i t h  g r e a t  d i f f i c u l t y  a f t e r  
a  l o n g  s e a r c h  a n d  m a n y  f a i l u r e s ^ 4 ) .
S y p h i l i s  c a u s e d  b y  t e r t i a r y  m a t e r i a l  i s  i n  n o  
w i s e  d i f f e r e n t  f r o m  t h e  o r d i n a r y  t y p e .  C o n s e q u e n t l y  
t h e  p e c u l i a r i t y  o f  t h e  t e r t i a r y  l e s i o n  m u s t  b e  
r e g a r d e d  a s  d u e  t o  a  c h a n g e  i n  t h e  t i s s u e s  t h e m s e l v e s  
a n d  n o t  t o  a n  a l t e r a t i o n  i n  t h e  n a t u r e  a n d  v i r u l e n c e  
o f  t h e  s p i r o c h a e t a  p a l l i d a .
I N F E R E N C E  DRAWN FROM T H E S E  R E S U L T S  FROM T H E  P R A C T I C A L
S T A N D P O I N T .
i .  E v e r y  i n d i v i d u a l  w i t h  t e r t i a r y  l e s i o n s  m u s t  b e  
r e g a r d e d  a s  a  c a r r i e r  o f  S p i r o c h a e t a  p a l l i d a  o f  
o r d i n a r y  v i r u l e n c e .
I I .  E v e r y  t e r t i a r y  p r o c e s s  i s  i n h e r e n t l y  t h o u g h  n o t  
n e c e s s a r i l y  c o n t a g i o u s .
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A -  A n  i n d i v i d u a l  i n  t h e  l a t e n t  t e r t i a r y  s t a g e  m a y  
g e t  a  r e c u r r e n c e  o f  l e s i o n s  t h a t  r e s e m b l e  t h o s e  o f  
t h e  s e c o n d a r y  p e r i o d ,  b e i n g  r i c h  i n  S p i r o c h a e t e s
a n d  e q u a l l y  c o n t a g i o u s .
S u c h  l e s i o n s  a r e  u s u a l l y  s i t u a t e d  o n  t h e  s k i n  
a n d  i n  t h e  m o u t h  a n d  c o n s e q u e n t l y  t h e  d a n g e r  o f  
i n f e c t i o n  i s  n o t  t o  b e  d i s r e g a r d e d .
On  t h e  o t h e r  h a n d  t h e r e  a r e  t e r t i a r y  p r o c e s s e s  
a p p a r e n t l y  p u r e l y  l o c a l  i n  c h a r a c t e r ,  w h o s e  
s p i r o c h a e t e s  d o  n o t  b i o l o g i c a l l y  i n f l u e n c e  t h e  
o r  g a m  s i n u s .
E x a m p 1 e s  o f  t h i s  a r e  : -
i .  G a s e s  w i t h  n e g a t i v e  W a s s e r m a n n  r e a c t i o n .
i i .  C a s e s  w h i c h  n e v e r  h a v e  l e s i o n s  a p p e a r i n g  
o n  a n y  o t h e r  p a r t  o f  t h e  b o d y ,  a n d  w h i c h  
a r e  s u s c e p t i b l e  t o  i n o c u l a t i o n  w i t h  t h e  
p r o d u c t i o n  o f  a  t y p i c a l  p r i m a r y  s o r e .
B .  E v e r y  c a s e  o f  t e r t i a r y  s j r p h i l i s  m u s t  b e  t r e a t e d  
i n  e x a c t l y  t h e  s a m e  m a n n e r  a s  a n y  p r i m a r y  o r  s e c o n ­
d a r y  o n e .
E n e r g e t i c  m e r c u r y  a d m i n i s t r a t i o n  i s  i n d i c a t e d  
a n d  w h e r e v e r  l e s i o n s  a r e  p r e s e n t  t h e  a d m i n i s t r a t i o n  
o f  I o d i d e  i s  t o  b e  a d d e d .
B a t h s  a n d  s w e a t i n g  a g e n t s  g e n e r a l l y  a r e  a d v i s ­
a b l e  a s  t h e r e  i s  r e a s o n  t o  s u p p o s e  t h a t  t h e y  m i g h t
Ad I .
p o s s i b l y  t e n d  t o  s t i r  u p  e n c l o s e d  h e r d s  o f  s p i r o c h a e t f e  
a n d  r e n d e r  t h e m  a c c e s s i b l e  t o  t h e  m e d i c a m e n t  a d m i n i s ­
t e r e d .
A d  I I .  v i z .  t h a t  e v e r y  c a s e  o f  t e r t i a r y  s y p h i l i s  
i s  f a c u l t a t i v e l y  c o n t a g i o u s .
P r i m a r y  a n d  s e c o n d a r y  l e s i o n s  a r e  d a n g e r o u s ,  
b e c a u s e  t h e y  p o s s e s s n u m e r o u s  s p i r o c h a e t e s  a n d  a r e  
s i t u a t e d  o n  s u c h  p a r t s ,  n a m e l y ,  g e n i t a l s ,  l i p s  a n d  
m o u t h ,  t h a t  o f f e r  e s p e c i a l  f a c i l i t y  f o r  i n f e c t i o n ,  
b o t h  f r o m  t h e i r  s i t e  a n d  t h e  l i a b i l i t y  t o  i n j u r y  o f  
t h e  e p i d e r m i s .
P u r t h e r ,  s e c o n d a r y  l e s i o n s  a p p e a r  s o m e t i m e s  o f  
s u c h  i n s i g n i f i c a n t  n a t u r e  t h a t  t h e  p a t i e n t ’ s  a t t e n t i o n  
i s  e i t h e r  n o t  c a l l e d  t o  t h e m ,  o r  e l s e  h e  t o t a l l y  
d i s r e g a r d s  t h e m .
T e r t i a r y  l e s i o n s  i n  c o m p a r i s o n  s h o w  a  d i f f e r e n t  
s t a t e  o f  a f f a i r s .
T h e  i n t a c t  g u m m a t a  a r e  c o v e r e d  w i t h  s o u n d  s k i n  
a n d  r e n d e r e d  c o m p a r a t i v e l y  s a f e ,  w h i l s t  b r o k e n  d o w n  
g u m m a t a  a r e  n o t  h i g h l y  i n f e c t i o u s  a t  a l l ,  a n d  i n  a l l  
r e c o r d e d  c a s e s  i n o c u l a t i o n  p r o v e d  n e g a t i v e .
L o c a l i s a t i o n  i s  s e l d o m  o n  g e n i t a l s ,  l i p s  a n d  
m o u t h .
L e s i o n s  a r e  u s u a l l y  f o u n d  o n  t h e  e x t r e m i t i e s  
b r e a s t  a n d  b a c k .
I n  a d d i t i o n ,  e i t h e r  o w i n g  t o  p a i n  o r  t h e  u l c e r a ­
t i n g  n a t u r e  o f  t h e  l e s i o n  i t s  p r e s e n c e  i s  a l w a y s  
e v i d e n t  a n d  t h e  p a t i e n t  i s  c o n s c i o u s  o f  h i s  t r o u b l e .
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Q u i t e  a p a r t  f r o m  t h e i r  s m a l l  d e g r e e  o f  i n f e c ­
t i o u s n e s s ,  s u c h  p a t i e n t s  d o  n o t  c o m e  i n t o  c o n t a c t  
w i t h  o t h e r s  v e r y  i n t i m a t e l y  a s  a  r u l e .
H e n c e  t h e  p r o b a b i l i t y  o f  c o n t a g i o n  i n  c a s e  o f  
t e r t i a r y  l e s i o n s  g e n e r a l l y  i s  r e l a t i v e l y  o f  a  l e s s e r  
d e g r e e ,  b u t  w e  m u s t  n o t  l o s e  s i g h t  o f  t h e  f a c t  t h a t  
t h e y  c a n  p r o v e  i n f e c t i o u s ,  a n d  s h o u l d  a c t  a n d  g i v e  
a d v i c e  a c c o r d i n g l y .
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VIRT.TLBNCB O P  I Y T' [ P H A T I C_ GIANT) S  ■
P o s i t i v e  r e s u l t s  w e r e  t h e  u s u a l  s e q u e l .  B o t h  
a s p i r a t i o n  w i t h  a  h y p o d e r m i c  s y r i n g e  a n d  e x t i r p a t i o n  
w e r e  p r a c t i c e d  i n  s e c u r i n g  m a t e r i a l  f o r  i n o c u l a t i o n ,  
a n d  i n  n e a r l y  e v e r y  c a s e  f r o m  c o m p a r a t i v e l y  r e c e n t  
s y p h i l i t i c  i n f e c t i o n s .  T h e r e  w a s  o n l y  o n e  o l d e r  o  
c a s e  ( H o f f m a n n ) B u t  i t  s e e m s  t o  m e  t h a t  i t  
w o u l d  h a v e  " b e e n  m o r e  v a l u a b l e  h a d  t h e  e x p e r i m e n t s  
b e e n  c o n d u c t e d  t o  a  g r e a t e r  e x t e n t  i n  q u i t e  l o n g  
s t a n d i n g  c a s e s  o f  t h e  d i s e a s e ,  w h e r e  t h e  s y p h i l i s  
w a s  u n c e r t a i n .  I n  m y  o p i n i o n  t h e r e  i s  f a r  t o o  m u c h  
i m p o r t a n c e  a t t a c h e d  t o  s w o l l e n  g l a n d s  a s  d i a g n o s t i c  
v a l u e s  i n  a n c i e n t  c a s e s  o f  s y p h i l i s .
I K F E C T I V I T Y  O P  TH E B L O O D .
R e l a t i v e l y  f e w  p o s i t i v e  r e s u l t s  h a v e  b e e n  
o b t a i n e d  b y  i n o c u l a t i o n  a n d  t h e  g r e a t  m a j o r i t y  o f  
i n v e s t i g a t o r s  f a i l e d .  H o w e v e r ,  H o f f m a n n  i s
c r e d i t e d  w i t h  t h r e e  p o s i t i v e  r e s u l t s  i n  s y p h i l i t i c  
i n f e c t i o n s  s i x  w e e k s ,  t h r e e  m o n t h s  a n d  s i x  o l d .
M i c r o s c o p i c  e x a m i n a t i o n s  o f  b l o o d  f r o m  v e i n s  i n  
a  h e a l t h y  p o r t i o n  o f  t h e  s k i n  h a v e  s h o w n  t h e  p r e s e n c e  
o f  s p i r o c h a e t e s  b u t  o n l y  i s o l a t e d  e x a m p l e s  a n d  o n l y  
i n  a  s m a l l  p r o p o r t i o n  o f  t h e  c a s e s  e x a m i n e d .
T h e r e f o r e  i n  r e c e n t  c a s e s  o f  s y p h i l i s  i t  i s  
a d v i s a b l e  t o  c o n s i d e r  t h e  p o s s i b i l i t y  o f  b l o o d  i n f e c ­
t i o n ,  a n d  c h a p p e d  h a n d s  o r  c u t  f i n g e r s  s h o u l d  b e
-16=
p r o t e c t e d  f r o m  t h e  c h a n c e  o f  I n f e c t i o n ,  s l i g h t  a s  i t  
i s .  T h e  S p i r o c h a e t a  p a l l i d a  h a s  n e v e r  " b e e n  d e m o n ­
s t r a t e d  i n  m e n s t r u a l  b l o o d  h u t  B r u m p t ( 1 / )  h a s  
d e m o n s t r a t e d  S p i r o c h .  D u t t o n i  i n  i t .
I H P E C T I V I T Y  O P  THE S P E R M A T I C  S E C R E T ! O H .
( 1 8 )
P i n g e r .  h a s  s u c c e d e d  t w i c e  i n  g e t t i n g  a
p o s i t i v e  r e s u l t .
H e i s s e r  f a i l e d  t o  d o  s o  i n  s e v e n  e x p e r i m e n t s
w i t h  s p e r m a t i c  f l u i d ,  h u t  f r e q u e n t l y  s u c c e d e d  w h e n
i n o c u l a t i n g  w i t h  t e s t i c l e s  f r o m  s y p h i l i t i c  m o n k e y s .
( I Q  )
M i r e u r '  ' e x p e r i m e n t e d  o n  t h e  h u m a n  s u b j e c t  a n d  
f a i l e d  i n  e v e r y  c a s e  t o  g e t  a  p o s i t i v e  r e s u l t .  H e  
s t r o n g l y  m a i n t a i n s  t h a t  s p e r m a t i c  s e c r e t i o n  i s  n o t  
i n f e c t i v e .  C e r t a i n l y ,  s o  f a r  n o  s p i r o c h a e t e s  h a v e  
b e e n  d e m o n s t r a t e d  i n  i t .  P i n g e r ' s  p o s i t i v e  r e s u l t s  
a r e  o f  e x t r e m e  i m p o r t a n c e .  I t  l e a d s  u s  t o  t h e  
c o n s i d e r a t i o n  o f  t h e  p o s s i b i l i t y  o f  s o  c a l l e d  p a t e r n a f L  
c o n g e n i t a l  i n f e c t i o n .
I  s h a l l  d e s c r i b e  h i s  t w o  c a s e s  i n  a  f e w  w o r d s .
C a s e  I .
P l u i d  o b t a i n e d  b y  m a s s a g e  p e r  r e c t u m  o f  s e m i n a l  
v e s i c l e s  a n d  t h e  p r o s t a t e  g l a n d .  T h e  s e c r e t i o n  
o b t a i n e d  w a s  p e r f e c t l y  n o r m a l ,  f r e e  f r o m  b l o o d  a n d  
p u s  c o r p u s c l e s  w i t h  n u m e r o u s  a n d  n o r m a l l y  a c t i v e  
s p e r m a t o z o a  p r e s e n t .
T h e  i n o c u l a t i o n  o f  a n  a p e  r e s u l t e d  i n  t h e  p r o ­
d u c t i o n  o f  a  t y p i c a l  p r i m a r y  s o r e .
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P i n g e r ' s  e x p e r i m e n t s  c a n  b e  c o n s i d e r e d  q u i t e  
g e n u i n e  a n d  t h e r e  w a s  n o  c o n t a c t  o f  t h e  f l u i d  u s e d  
w i t h  a n y  s y p h i l i t i c  l e s i o n .
C a s e  I I .
S p e r m a t i c  f l u i d  o b t a i n e d  i n  a  s i m i l a r  m a n n e r  
f r o m  a  m a n  s u f f e r i n g  f r o m  a  d o u b l e  i n t e r s t i t i a l  
o r c h i t i s .  T h e  i n f e c t i o n  w a s  t h r e e  y e a r s  o l d .
T h e r e  w e r e  n o  S p e r m a t o z o a  p r e s e n t .  I n o c u l a t i o n  o n  
t h e  e y e b r o w  o f  a n  a p e  w a s  f o l l o v / e d  t h i r t y - s i x  d a y s  
l a t e r  b y  t h e  a p p e a r a n c e  o f  s m a l l  p a l e  n o d u l e s  a t  t h e  
s i t e  o f  i n o c u l a t i o n .  T h e s e  w e r e  n o t  g e n u i n e l y  
t y p i c a l  s i g n s ,  b u t  r i g h t l y , F i n g e r  r e g a r d e d  t h e m  a s  
h i g h l y  p r o b a b l e  s i g n s  o f  a  p o s i t i v e  r e s u l t .
T h i s  s e c o n d  c a s e  i s  i n t e r e s t i n g  b e c a u s e  t h e r e  
w a s  n o  s e c r e t i o n  f r o m  t h e  t e s t i c l e s  i n  t h e  i n o c u l a ­
t i o n  f l u i d ,  a s  t h e r e  w a s  i n  c a s e  I .
A s  p r e v i o u s l y  m e n t i o n e d ,  w h e n  e m p l o y i n g  t e s t i c l  
t h e m s e l v e s ,  i n o c u l a t i o n  v e r y  f r e q u e n t l y  p r o v e s  
p o s i t i v e .
B u t  i t  h a s  n o t  b e e n  p r o v e d  t h a t  t h e  s p e r m a t o z o a  
a r e  t h e  i n f e c t i n g  s o u r c e .  H o w  a r e  w e  t o  i m a g i n e  a n  
i n f e c t i o n  b y  s p e r m a t o z o a ?
I s  t h e r e  a  s t a g e  o f  d e v e l o p - m e n t  o f  t h e  S p .  
p a l l i d a  u n r e c o g n i s a b l e  b y  t h e  m e a n s  a t  p r e s e n t  a t  
o u r  d i s p o s a l ?
I s  i t  p o s s i b l e  t h a t  t h e  s p e r m a t o z o a  m e r e l y  
t r a n s p o r t  t h e  s p i r o c h a e t e s ? B u t  w e  p o s s e s s n o  i n d i c a ­
t i o n  o f  s u c h  a n  o c c u r r e n c e .
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I t  i s  q u i t e  t h i n k a b l e  t o  i m a g i n e  a n  i n f e c t i o n  
o f  t h e  s p e r m a t i c  s e c r e t i o n  t h r o u g h  c o n t a c t  w i t h  
p a p u l a r  s y p h i l i t i c  l e s i o n s  o f  t h e  p r o s t a t 3  a n d  
u r e t h r a .  H o w e v e r  n o t h i n g  s u r e  i s  k n o w n  a o o u t  
i n f e c t i o n  b y  s p e r m a t i c  f l u i d  i n  h u m a n  b e i n g s .  S u c h  
a n  i n f e c t i o n  m i g h t  t a k e  p l a c e  b y  l o d g i n g  i n  t h e  
c e r v i x  o r  b o d y  o f  t h e  u t e r u s .
P A T E R N A L  I N F E C T I O N .
i . e .  t h e  d i r e c t  i n f e c t i o n  o f  a n  o v u l u m  o r  a  
f r u c t i f i e d  a n d  d e v e l o p i n g  o v u l u m  a  p a t r e .
T h e r e  a r e  t h r e e  p o s s i b i l i t i e s  f o r  t h e  m o t h e r .
i . S h e  b e c o m e s  i n f e c t e d  a t  t h e  s a m e  t i m e  a s  
t h e  o v u l u m .
i i .  S h e  r e m a i n s  p e r f e c t l y  h e a l t h y .
T h e s e  a r e  t h e  c a s e s  w h i c h  h a v e  b e e n  d e s c r i b e d  
a s  e x c e p t i o n s  t o  t h e  C o l l e s - B e a u m e s  l a w ;  e x c e p t i o n s  
b e c a u s e  t h e y  h a v e  n o t  b e c o m e  i m m u n e  t o  p o s t  p a r t u r n  
s y p h i l i t i c  i n f e c t i o n ,  b u t  a r e  p e r f e c t l y  h e a l t h y  
i n d i v i d u a l s ,  j u s t  a s  e a s i l y  s u s c e p t i b l e  t o  i n f e c t i o n  
w i t h  s y p h i l i s  a s  a n y  n o r m a l  i n d i v i d u a l .
A n  a n a l y s i s  o f  t h e  e x t a n t  l i t e r a t u r e  o n  t h i s  
p o i n t  s h o w s  t h a t  o p i n i o n s  a r e  d i v i d e d .  S e v e r a l  
a u t h o r s ^ 2 0 * ( T ' l a t z e n a n e r , P e r n e t ,  A . L u c a s ,  B a i s c h ,  
R i e t s c h e l )  d e n y  t h a t  s u c h  c a s e s  c a n  e x i s t .  T h e y  
e n u n c i a t e  t h e  f o r m u l a  " n o  c o n g e n i t a l  s y p h i l i s  w i t h ­
o u t  m a t e r n a l  i n f e c t i o n " .
M e n  w h o  m a r r y  a f t e r  a  c o m p a r a t i v e l y  r e c e n t
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a t t a c k  o f  syphilis c a n  h a v e  h e a i t n y  c h i l d r e n  i f  t h e
(£*1)
w i f e  r e m a i n s  u n i n f e c t e d .  ( J u l l i e n ,  C a r l e ) .
O n e  s u r e  c a s e  i s  q u i t e  s u f f i c i e n t  t o  p r o v e  t n e  
p o s s i b i l i t y  o f  a  s p e r m a t o - p a t e r n a l  i n f e c t i o n  o f  t h e  
o v u l u m .
S u c h  a  c a s e  h a s  n e v e r  c o m e  u n d e r  m y  o b s e r v a t i o n
b u t  i n  t h e  l i t e r a t u r e  o n  t h e  s u b j e c t  c a s e s  d o  e x i s t
w h e r e  a  p e r f e c t l y  h e a l t h y  w o m a n  h a s  b o r n e  a  s y p h i l i t i c
c h i l d  w h i c h  w a s  i n f e c t e d  a  p a t r e .  ( d e  K e j r s e r ,  B e r g h ,
T r a v i s  D r e n n e n ,  O g l i v i e ,  S t e r n t h a l ,  S c a r e n z i o ,
( 2 2 )
G a u c h e r ,  B o r y ,  F r e e h ,  C u t h ,  M . Z e i s s l ) . v
i i i .  T h e  m o t h e r  b e c o m e s  i n f e c t e d  f r o m  t h e
c h i l d  w h i c h  i s  r e n d e r e d  s y p h i l i t i c  a  p a t r e .  
W i t h  a l l  t h e  c l i n i c a l  m e t h o d s  o f  e x a m i n a t i o n  
u s u a l l y  e m p l o y e d  w e  c a n n o t  p r o v e  a n y  s y p h i l i t i c  i n ­
f e c t i o n  i n  s o m e  w o m e n  w h o  n e v e r t h e l e s s  h a v e  a  c e r t a i n  
a m o u n t  i n  c o m m o n  w i t h  o r d i n a r y  s y p h i l i t i c  p e r s o n s .
T h e y  a p p e a r  h e a l t h y  b u t  r e m a i n  r e f r a c t o r y  t o  
e i t h e r  a c c i d e n t a l  o r  i n t e n t i o n a l  s y p h i l i t i c  i n f e c t i o n .
S u c h  m o t h e r s  c a n  o f f e r  t h e  b r e a s t  t o  a  s y p h i l i t i c  
i n f a n t  w i t h  i m p u n i t y .
I n  n o  s i n g l e  c a s e  h a s  i n f e c t i o n  o f  t h e  m o t h e r  
r e s u l t e d .
A r e  t h e s e  w o m e n  r e a l l y  i n f e c t e d  o r  a r e  t h e y  
r e n d e r e d  i m m u n e  b y  c h e m i c a l  p r o t e c t i v e  s u b s t a n c e s  
t h a t  e i t h e r  p a s s  f r o m  t h e  c h i l d  t o  t h e  m o t h e r  o r  a r e  
d i r e c t l y  m a n u f a c t u r e i n  t h e  m o t h e r ?
I n  m y  o p i n i o n  t h e y  r e m a i n  r e f r a c t o r y  b e c a u s e  
t h e y  a r e  a l r e a d y  i n f e c t e d  w i t h  s y p h i l i s .
T h e  v a r i o u s  s e r o l o g i c a l  i n v e s t i g a t i o n s  s h o w  
t h a t  t h e  m a j o r i t y  o f  s u c h  w o m e n  g i v e  a  p o s i t i v e  
W a s s e r m a n n  r e a c t i o n .
B u s c h k e  d e m o n s t r a t e d  t h e  s p i r o c h a e t a  p a l l i d a  i n  
l y m p h a t i c  g l a n d s  t a k e n  f r o m  s u c h  s u b j e c t s .  I n  t h i s  
m a n n e r  t h e  m a j o r i t y  o f  s u c h  s o  c a l l e d  i m m u n e  c a s e s  
h a v e  b e e n  p r o v e d  t o  h a r b o u r  t h e  o r g a n i s m  o f  s y p h i l i s  
s o m e w h e r e  i n  t h e  s y s t e m .
T h e  n e x t  p o i n t  t o  d i s c u s s  i s ,  h o w  d o e s  s h e  
a c q u i r e  i t ?  D o e s  s h e  g e t  i t  p r i m a r i l y  f r o m  t h e  
m a n  o r  b y  c h o c  e n  r e t o u r  f r o m  t h e  c h i l d ?  I n  
p r a c t i c e  i t  i s  q u i t e  c o m m o n  t o  m e e t  w i t h  w o m e n  w h o  
d e n y  a l l  k n o w l e d g e  o f  i n f e c t i o n .  T h e r e  h a s  n e v e r  
b e e n  a n y t h i n g  o f  t h e  n a t u r e  o f  a  p r i m a r y  s o r e ,  y e t  
t h e y  d e v e l o p s  t y p i c a l  s e c o n d a r y  s i g n s  o f  t h e  
o r d i n a r y  c h a r a c t e r s .
B u t  i n  t h i s  p a r t i c u l a r  c a s e  w e  a r e  d i s c u s s i n g  
t h e r e  a r e  n o  s e c o n d a r y  s i g n s  a t  a l l ,  a n d  t h e  w o m e n  
a p p e a r  p e r f e c t l y  h e a l t h y .
H o w  a r e  w e  t o  e x p l a i n  t h i s  r e m a r k a b l e  c o u r s e  o f  
s y p h i l i s  w i t h o u t  a  t r a c e  o f  s e c o n d a r y  s i g n s ?
D o e s n ' t  i t  s e e m  l i k e l y  t h a t  e q u a l l y  r e m a r k a b l e  
c o n c o m i t a n t s  o f  i n f e c t i o n  p l a y  t h e i r  p a r t  i n  p r o ­
d u c i n g  t h e  p h e n o m e n o n ?
T h e  t h e o r y  o f  c h o c  e n  r e t o u r ,  w h e r e  t h e  m o t h e r  
i s  i n f e c t e d  b y  t h e  c h i l d  t h r o u g h  t h e  p l a c e n t a ,  l e a d s
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u s  t o  i m a g i n e  s o m e  v e n o u s  i n f e c t i o n  p e r h a p s  n o t  
t h r o u g h  o n e  s i n g l e  l a r g e  i n f l u x  o f  m a s s e s  o f  
s p i r o c h a e t e s , "but  m o r e  p r o h a h l y  t h r o u g h  t n e  p e n e t r a ­
t i o n  o f  a  f e w  s p i r o c h a e t e s  o n  o n e  o c c a s i o n  o r  a t  
i n t e r v a l s ,  w h o s e  c o n s p i c u o u s l y  a c t i v e  m o v e m e n t s  
e n a b l e  t h e m  t o  w a n d e r  a f i e l d  a n d  b u r r o w  t h e i r  w a y  
t h r o u g h  t h e  w a l l s  d i v i d i n g  t h e  p l a c e n t a  f r o m  t h e  
m o t h e r .
P e r h a p s  t h e s e  s p i r o c h a e t e s  w o u l d  b e  i n t e r c e p t e d  
b y  t h e  g l a n d s  i n  t h e  p e l v i s .
I n  t h i s  m a n n e r  o n e  c o u l d  q u i t e  w e l l  e x p l a i n  t h e  
c o n s t i t u t i o n a l  s y m p t o m s  t h e s e  w o m e n  s h o w ,  n a m e l y ,  
r e s i s t a n c e  t o  n e w  i n f e c t i o n  a n d  p o s i t i v e  V a s s e r m a n n ,  
w i t h o u t  o n  t h e  o t h e r  h a n d  h a v i n g  t o  w a i t  f o r  s u c h  a n  
i n c r e a s e  o f  s p i r o c h a e t e s  t h a t  t h e y  h a v e  t o  e x p r e s s  
t h e i r  p r e s e n c e  b y  m e a n s  o f  s k i n  e r u p t i o n s  a n d  t h e  
l i k e .  T h i s  s a m e  h y p o t h e s i s  c a n  b e  a d v a n c e d  i n  t h o s e  
c a s e s  w h e r e  w e  i m a g i n e  a n  i n t r a - u t e r i n e  i n f e c t i o n  
w h e t h e r  f r o m  s p e r m a t i c  f l u i d  o r  o t h e r w i s e  w h e r e  t h e  
p h e n o m e n a  o f  m e n s t r u a t i o n  f a v o u r  i n f e c t i o n .
L a s t l y ,  t h e r e  i s  s t i l l  a n o t h e r  h y p o t h e s i s  t o  
m e n t i o n ,  n a m e l y ,  t h a t  i t  i s  n o t  a n  a c t u a l  i n f e c t i o n  
o f  t h e  m o t h e r ,  b u t  a  p o i s o n i n g  w i t h  s y p h i l i t i c  t o x i n e  
t h r o u g h  t h e  p l a c e n t a  w i t h o u t  a  p a s s a g e  o f  s p i r o c h a e t
B u t  t h e  r e l a t i o n s  o f  t h e  s e r u m  m e t h o d  o f  
d i a g n o s i s  s h a t t e r  t h i s  h y p o t h e s i s / f o r  t h e  p o s i t i v e  
- - a c t i o n  i s  r e g a r d e d  a s  a  s i g n  o f  t h e  p r e s e n c e  o f  
a c t u a l  s p i r o c h a e t e s  i n  t h e  o r g a n i s m u s  w h i c h  m a n u f a c ­
t u r e  a  c o n s t a n t  s u p p l y  o f  " R e a g i n e " ,  a  n e c e s s a r y
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f a c t o r  i n  t h e  r e a c t i o n .  A l s o  l o n g  a f t e r  t h e  o i r t h  
o f  s y p h i l i t i c  c h i l d r e n  t h e  w o m a n  r e m a i n s  p o s i t i v e ,  
w h i c h  i n d i c a t e s  t h a t  s o m e w h e r e  i n  t h e i r  b o d y  s p i r o c h a b t e s
a r e  l u r k i n g .
T h e r e  a r e  t w o  f u r t h e r  f a c t s  w h i c h  s u p p o r t  t h e
t h e o r y  o f  p a t e r n a l  s y p h i l i s .
i .  T r e a t m e n t  o f  t h e  m a n  l e a d s  t o  t h e  b i r t h  o f  
h e a l t h y  c h i l d r e n .
A  n e w  m a r r i a g e  w i t h  a  h e a l t h y  h u s b a n d  a l s o  
l e a d s  t o  h e a l t h y  c h i l d r e n ,  o n l y  w h e n  o f
■Sti-E
c o u r s e 4 h a s  n o t  a c q u i r e d  s y p h i l i s  f r o m  t h e  p r e v i o u s  
h u s b a n d .
1 1 .
M o t h e r s  m i l k  h a s  p r o v e d  n o n - i n f e c t i o u s .
S p i n a l  f l u i d  h a s  b e e n  p r o v e d  i n f e c t i o u s .
C o r y z a  s e c r e t i o n  i s  i n f e c t i o u s .
S p u t u m ,  s w e a t  a n d  u r i n e  o f  c o n g e n i t a l  s y p h i l i t i c  
c h i l d r e n  c a n  b e  a  s o u r c e  o f  c o n t a g i o n .
S e r u m  o f  h u m a n  s y p h i l i t i c  b l o o d  i s  a b s o l u t e l y  
h a r m l e s s .  A  v e r y  l a r g e  n u m b e r  o f  e x p e r i ­
m e n t s  h a v e  b e a n  m a d e ,  a n d  n o t  a  s i n g l e  o n e  
o f  t h e m  s u c c e d e d  i n  i n f e c t i n g  a n  a n i m a l .
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T h i s  i n c l u d e s  t h e  p r o c u r i n g  o f  m a t e r i a l ,  o b s e r ­
v a t i o n  i n  a  f r e s h  c o n d i t i o n ,  t h e  s t a i n i n g  o f  s l i d e  
p r e p a r a t i o n s ,  a n d  i d e n t i f i c a t i o n  i n  t h e  t i s s u e s  o y  
h i s t o l o g i c a l  m e t h o d s .
A .  P R O C U R I N G  0 7  M A T E R I A L .
T h i s  i s  o f  f i r s t  r a t e  i m p o r t a n c e .  M i s t a k e s
a n d  f a l s e  r e s u l t s  a r e  v e r y  f r e q u e n t l y  d u e  t o  l a c k  o f
e x p e r i e n c e ,  s k i l l  a n d  p e r s e v e r a n c e .
T h e  s e c r e t i o n  f r o m  a  b r o k e n  d o w n  p r i m a r y  s o r e
o r  p a p u l e  i s  n o t  a l w a y s  t h e  b e s t  m a t e r i a l .  T h i s
s h o u l d  b e  c a r e f u l l y  r e m o v e d  b y  m e a n s  o f  g a u z e  s o a k e d
i n  s a l i n e  s o l u t i o n ,  a n d  t h e n  m a t e r i a l  f o r  e x a m i n a t i o n
i s  p r o c u r e d  bj'- o n e  o f  t w o  m e t h o d s .  E i t h e r  e m p l o y
i r r i t a t i o n  m e t h o d  o f  H o f f m a n n  o r  t h e  a s p i r a t i o n
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m e t h o d  o f  Z a b o l o t n y .
i .  I r r i t a t i o n  m e t h o d .
Rub t h e  c l e a n s e d  l e s i o n  w i t h  a  f i r m  l o o p  
o f  p l a t i n u m  7 / i r e  p r e v i o u s l y  p a s s e d  t h r o u g h  
a  f l a m e .
i i .  A s p i r a t i o n  m e t h o d .
U s e  a  K L a p p  c u p  a n d  a  s t r o n g  r u b b e r  b a l l .
S c h u b e r g  a n d  M u l z e r ^ 2 5 ) h a v e  p r o d u c e d  a  K L a p p  
a p p a r a t u s  p o s s e s s i n g  a  s m a l l  h o l l o w  i n  w h i c h  t h e  
s e r u m  c o l l e c t s .
SECTIOU I I I .
METHODS OF EXAMINATION.
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T h e  s e r u m  o b t a i n e d  b y  t h e s e  m e t h o d s  c o n t a i n s  
t h e  l a r g e s t  n u m b e r  o f  S p i r o c h a s t a e p a l l i d a ® , a n d  a v o i d s  
a d m i x t u r e  w i t h  t h e  n u m e r o u s  b a c t e r i a  w h i c h  a r e  a l w a y s
p r e s e n t .
I f  t h e s e  m e t h o d s  f a i l ,  w h i c h  s o m e t i m e s  o c c u r s ,  
s c r a p e  a w a y  s o m e  t i s s u e  f r o m  t h e  e d g e  o f  t h e  l e s i o n .
A g o o d  o o z e  o f  s e r u m  o c c u r s .
I n  s u c h  c a s e s  a l r e a d y  t r e a t e d  w i t h  a n t i s e p t i c s  
c a l o m e l ,  i o d o f o r m ,  & c . , t h e  l e s i o n  m u s t  b e  w e l l  
w a s h e d  w i t h  s a l i n e  s o l u t i o n  a n d  a  g a u z e  o r  m u l l  
d r e s s i n g  a p p l i e d  f o r  t w e n t y - f o u r  h o u r s .
T h e  n e x t  d a y  o n e  u s u a l l y  s u c c e e d s  i n  f i n d i n g  
t h e  s p i r o c h a e t a  p a l l i d a .
I  h a v e  h a d  t w o  c a s e s  w h e r e  a l l  t h e s e  m e t h o d s  
f a i l e d  b u t  s t r o n g  s u s p i c i o n  w a s  n e v e r t h e l e s s  e n t e r ­
t a i n e d .  T h e r e  w e r e  n o  s e c o n d a r y  s i g n s  w h a t s o e v e r .
I  e x e r c i s e d  t h e  l e s i o n s  a n d  w a s  a b l e  t o  d e m o n s t r a t e  
t h e  p r e s e n c e  o f  s p i r o c h a e t a  p a l l i d a  b y  L e v a d i t i ’ s  
s i l v e r  i m p r e g n a t i o n  m e t h o d .
W h e n e v e r  a  l e s i o n  i s  e x « a r c i s e d  i t  i s  a l w a y s  
a d v i s a b l e  t o  s q u e e z e  s o m e  s e r u m  o u t  o f  t h e  p a p i l l a r y  
z o n e  a n d  e x a m i n e  f o r  S p i r o c h a e t a  p a l l i d a .
U n b r o k e n  l e s i o n s  s h o u l d  b e  s c r a p e d  c a r e f u l l y  
w i t h  a  s p o o n  o r  s c a l p e l ,  r e m o v i n g  t h e  h o r n y  l a y e r  
a n d  a v o i d i n g  b l e e d i n g  a s  m u c h  a s  p o s s i b l e .
I n  t h i s  w a y  o n e  g e t s  s u i t a b l e  s e r u m  f r o m  t h e  
r e t e  a n d  p a p i l l a r y  l a y e r s .
I n  t h e  c a s e  o f  g u m m a t a  a n d  o t h e r  t e r t i a r y  
l e s i o n s ,  o n l y  t h e  e x a m i n a t i o n  o f  t h e  p e r i p h e r y  o f f e r s
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c h a n c e s  o f  s u c c e s s .
F r o m  p e m p h i g u s  b u l l a e  o f  t h e  n e w l y  b o r n  a n d  f r o m
p u s t u l a r  l e s i o n s  o f  a d u l t b , t h e  b e s t  s e r u m  i s  o b t a i n ­
e d  b y  r e m o v i n g  t h e  c o v e r i n g  a n d  s c r a p i n g  t h e  b a s e  o f  
t h e  l e s i o n ,  a s  t h e  S p i r o c h a e t a £ p a l l i d a £ . a r e  n o t  n u m e r ­
o u s  i n  t h e  f l u i d  o f  t h e B s  l e s i o n s .
L y m p h a t i c  g l a n d s  c a n  b e  p u n c t u r e d  w i t h  a  
h y p o d e r m i c  n e e d l e ,  u s i n g  a  s y r i n g e  o f  a b o u t  - '•
c a p a c i t y ,  p o s s e s s i n g  a  l o n g  a n d  s u f f i c i e n t l y  s t r o n g  
p l a t i n o - i r i d i u m  c a n u l e .
P u n c t u r e  t h e  c o n v e x i t y  o f  t h e  c o r t e x  a n d  p a s s  
t h e  n e e d l e  t h r o u g h  t h e  g r e a t e s t  d i a m e t e r  o f  t h e  g l a n d ,  
a s p i r a t i n g  g r a d u a l l y  a n d  p o w e r f u l l y  a s  t h e  n e e d l e  i s  
w i t h d r a w n ,  i n  o r d e r  t o  g e t  s e r u m  f r o m  d i f f e r e n t  
p a r t s  o f  t h e  g l a n d ,  o w i n g  t o  t h e  i r r e g u l a r  d i s t r i b u ­
t i o n  o f  t h e  h e r d s  o f  s p i r o c h a e t e s .
I n  t h e  c a s e  o f  i n t e r n a l  o r g a n s  , p l a c e n t a s ,  e t c .  
s p o n g e  a w a y  t h e  b l o o d  f r o m  a  r a w  s u r f a c e  u n t i l  n o ­
t h i n g  b u t  s e r u m  i s  o o z i n g .  T h e n  m a k e  y o u r  p r e p a r a ­
t i o n s  f r o m  t h e  e d g e  o f  a n y  v i s i b l e  l e s i o n ,  o r  f r o m  
t h e  n e i g h b o u r h o o d  o f  a  v e i n .
T h e  e x a m i n a t i o n  o f  t h e  b l o o d  c a n  b e  b e s t  m a d e  
b y  p u n c t u r i n g  a  c u b i t a l  v e i n .
N o e g g e r a t h  a n d  S t a e h e l i n ^ ^  r e c o m m e n d  c a t c h i n g  
t h e  b l o o d ,  l Cera- -  i n  a m o u n t ,  i n  1 0 c c m . . o f  a ^ l / l O  
p e r  c e n t  a c e t i c  a c i d  s o l u t i o n .
B y  t h e  a i d  o f  a n  e l e c t r i c a l  c e n t r i f u g e  o b t a i n  
a  d e p o s i t  w h i c h  i s  s p r e a d  o u t  o n  s l i d e s  r e a d y  f o r
o r“ ioO -
f u r t h e r  e x a m i n a t i o n .
T h i s  i s  a  c u m b e r s o m e  m e t h o d  a n d  n o t  t o  b e
r e c o m m e n d e d  i n  p r a c t i c e .
T h e  e x a m i n a t i o n  o f  a  d r o p  o f  b l o o d  f r o m  a  
p r i c k e d  f i n g e r ,  u n d e r  t h e  d a r k f i e l d  i l l u m i n a t i o n  
g i v e s  j u s t  a s  g o o d  r e s u l t s .
H o w e v e r  e x a m i n a t i o n  o f  t h e  b l o o d  h a s  n o t h i n g  
m o r e  t h a n  t h e o r e t i c a l  i n t e r e s t .
B .  E X A M I N A T I O N  O F  E R E S H  SE R UM .
Apparatus, & c .
A  g o o d  m i c r o s c o p e  w i t h  a  d a r k  g r o u n d  i l l u m i n a ­
t i o n  i s  n e c e s s a r y .
T h e  o r d i n a r y  l / l 2  o i l  i m m e r s i o n  l e n s e  i s  n o t  
e n o u g h .  T h e  b e s t  a p o c h r o m a t i c  a p p a r a t u s  i s  
e s s e n t i a l .  I t  h a s  p r o v e d  a  m o s t  v a l u a b l e  a s s e t  i n  
t h e  r e c o g n i t i o n  o f  t h e  p r e s e n c e  o f  S p i r o c h a e t a  p a l l i 4 a
f i r s t  i n t r o d u c e d  f o r  t h i s  p u r p o s e  b y  L a n d s t e i n e r  a n d  
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M u c h a ,  w h o  e m p l o y e d  a  R e i c h e r t  a p p a r a t u s .
R e i c h e r t ' s  " S p i e g e l k o n d e n s o r " a f f o r d s  a  v e r y  
g o o d  i l l u m i n a t i o n .  T h e  n e w  a p p a r a t u s ,  t h e  s o  
c a l l e d  " P l a t t e n k o n d e n s o r "  c a n  b e . a p p l i e d  t o  a n y  
m i c r o s c o p e .  A n  e l e c t r i c  a r c  l a m p  o r  a  c l e a r  A c e r  
l i g h t  s e r v e s  a s  i l l u m i n a t i o n .  T h e  e x a m i n a t i o n  c a n  
b e  m a d e  m o s t  s a t i s f a c t o r i l y  w i t h  o b j e c t i v e  N o .  5  
R e i c h ,  a n d  C o m p e n s .  O c u l a r  N o .  1 8 .  T h e  a p p a r a t u s  
r e c o m m e n d e d  b y  H o f f m a n n  a n d  t h e  o n e  m o s t  s u i t a b l e  
f o r  m o r e  e x a c t  s c i e n t i f i c  e x a m i n a t i o n  i s  t h e . Z e i s s  
a r r a n g e m e n t .  T h e  L e i t z  s y s t e m  i s  u n d o u b t e d l y  a  
g o o d  o n e .
U s e  a  C o m p e n s .  o c u l a r  N o .  6 ,  t h o u g h  N o s .  8 ,  1 2  
a n d  1 8  a r e  g o o d  a n d  u s e f u l .  T h e  Z e i s s  P a r a o o l o i d  
K o n d e n s o r  i n  c o m b i n a t i o n  w i t h  t h e  n e w  M i k r o - N e r n s t  
l a m p  i s  a  f i r s t  c l a s s  a p p a r a t u s .  ( A p o c h r o m a t  2  m . r a .  ,
1 , 3  o r  1 , 4  a p e r t u r e ) .
T h e  N e r n s t  l a m p  a s  s u p p l i e d  b y  C a r l  Z e i s s  h a s  
t h e  a d v a n t a g e  o f  b e i n g  e x c e e d i n g l y  c o n v e n i e n t ,  a d a p t ­
a b l e  t o  b o t h  d a r k  g r o u n d  i l l u m i n a t i o n  a s  w e l l  a s  < 
o r d i n a r y  m i c r o s c o p i c  w o r k .  I t  i s  d u r a b l e  a n d  w i t h  
o r d i n a r y  c a r e  w i l l  k e e p  i n  o r d e r  f o r  a  c o n s i d e r a b l e  
t i m e .  I  h a v e  h a d  e x p e r i e n c e  w i t h  v a r i o u s  t y p e s  o f  
a p p a r a t u s  a n d  a g r e e  t h a t  t h e  Z e i s s  a r r a n g e m e n t  i s  t h e  
b e s t ,  h a v i n g  o n e  f o r  m y  o w n  p r i v a t e  u s e .
A f t e r  c o n n e c t i n g  t h e  N e r n s t  l a m p  t o  t h e  e l e c t r i c  
c u r r e n t  t h e  g l o w  w i r e  h a s  t o  b e  h e a t e d  f o r  a  f e w  
s e c o n d s  b e f o r e  t h e  l i g h t  a p p e a r s .  A  s m a l l  s p i r i t  
l a m p  c a l l e d  t h e  " T i n o l "  i s  v e r y  c o n v e n i e n t  f o r  t h i s  
p u r p o s e  t h r o w i n g ,  a s  i t  d o e s ,  a  h o r i z o n t a l  f l a m e .
T h e r e  i s  a n  i n d i c a t o r  i n c l u d e d  i n  t h e  N e r n s t  
a p p a r a t u s  w h i c h  s h o w s  w h e n  t h e  c u r r e n t  i s  p a s s i n g .  
A l w a y s  t u r n  o f f  t h i s  l i g h t  b e f o r e  d i s c o n n e c t i n g  f r o m  
t h e  m a i n  c u r r e n t .
A  m o v a b l e  t a b l e  a t t a c h e d  t o  t h e  m i c r o s c o p e  i s  a
g r e a t  a d v a n t a g e  a n d  e n s u r e s  a  t h o r o u g h  a n d  c o n v e n i e n t  
e x a m i n a t i o n .
P a t i e n c e  a n d  q u i e t  a r e  e s s e n t i a l ,  c o m b i n e d  w i t h  
c a r e  a n d  t h o r o u g h n e s s .
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S l i d e s  m u s t  b e  s c r u p u l o u s l y  c l e a n .  F o r  
l a b o r a t o r y  w o r k  a n d  c l i n i c a l  w o r k  w h e r e  m a n y  s l i d e s  
a n d  c o v e r  g l a s s e s  a r e  r e q u i r e d ,  i t  i s  a  g o o d  p l a n  
t o  f o l l o w  V a n  E r m e n g e n ' s  m e t h o d .
T a k e  c o n c e n t r a t e d  H 2  3 0 4  6  p a r t s
P o t . b i c h r o m a t e  6  p a r t s .
A q u a  1 0 0  p a r t s .
L e a v e  i n  a b o v e  s o l u t i o n  f o r  1 2  h o u r s .
W a s h  i n  w a t e r  u n t i l  a l l  t r a c e s  o f  b i c h r o m a t e  
a r e  r e m o v e d .  T h e r e a f t e r  p r e s e r v e  i n  a b s o l u t e  
a l c o h o l .
A
P o r  o r d i n a r y  p u r p o s e s  i t  i s  c o n v e n i e n t  t o  c l e a n s e  
s l i d e s  a n d  c o v e r  g l a s s e s  b y  m e a n s  o f  u n r e c t i f i e d  
b e n z e n e  a n d  a  s o f t  l i n e n  c l o t h .
METHODS O P  E X A M I N A T I ON .
A .  D a r k  g r o u n d  i l l u m i n a t i o n .
T a k e  a  c l e a n  s l i d e  a n d  a i d e d  b y  a  g l a s s  r o d  
p l a c e  a  s m a l l  d r o p  o f  p h y s i o l o g i c a l  s a l i n e  s o l u t i o n  
( 0 * 8 5 $ )  u p o n  i t .
M i x  w i t h  t h i s  a  l o o p f u l  o f  s e r u m  a n d  a p p l y  a  
c o v e r  g l a s s ,  w h i c h  i s  t h e n  s u r r o u n d e d  b y  w a x  t o
p r e v e n t  e v a p o r a t i o n  a n d  u n d u e  m o v e m e n t s  o f  t h e  f l u i d  
t o  b e  e x a m i n e d .
T h e  o r d i n a r y  c o v e r  g l a s s  m e t h o d  i s  m u c h  m o r e  
s u i t a b l e  t h a n  t h e  h a n g i n g  d r o p  m e t h o d .
M e i r o w s k y  h a s  r e c o m m e n d e d  a  m e t h o d  o f  s t a i n i n g  
l i v i n g  s p i r o c h a e t a .
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A  p a s t e  m a d e  o f  s a l i n e  s o l u t i o n  a n d  m e t h y l  
v i o l e t  c r y s t a l l s  i s  r u b b e d  i n t o  a  l e s i o n  a n d  a f t e r  
• a  m i n u t e  t h e  s e r u m  i s  o b t a i n e d  a n d  e x a m i n e d  a s  a b o v e  
d e s c r i b e d .  T h e  S p i r o c h a e t a  p a l l i d a  i s  s t a i n e d  a  
b r i g h t  v i o l e t  c o l o u r ,  w h i l s t  S p i r o c h a e t a  r e f r i n g e n s  
i s  s t a i n e d  b l u e - v i o l e t .
F o r  p r a c t i c a l  p u r p o s e s  t h i s  m e t h o d  i s  n o t  o f  
g r e a t  v a l u e .
B .  B u r r i 1 s  M e t h o d .
T h i s  c o n s i s t s  i n  m i x i n g  f r e s h  s e r u m  w i t h  
C h i n e s e  i n k  a n d  e x a m i n i n g  w i t h  l / l 2  o i l  i m m e r s i o n  
l e n s ^  i n  c e d a r  o i l .  S u i t a b l e  i n k s  a r e : -
1 .  P e l i k a n t u s c h e ,  a  p r e p a r a t i o n  o f  D r .  G r u b l e r ,  
L e i p z i g ,  n i n e  t i m e s  d i l u t e d  w i t h  p h y s i o l o g i c a l  
s a l i n e  s o l u t i o n  a n d  s t e r i l i z e d .
2 .  G u n t h e r  W a g n e r s c h e  P e r l t u s c h e .
I  p r e f e r  t h e  l a t t e r  a n d  c a r r y  o u t  t h e  p r o c e s s  
i n  t h e  f o l l o w i n g  m a n n e r .
P r e p a r e  t w o  s t r o n g  p l a t i n u m  w i r e s  b y  t w i s t i n g  
i n  s u c h  a  m a n n e r  s o  a s  t o  f o r m  f l a t  c i r c u l a r  p l a t e s
e . g .
I t  i s  e s s e n t i a l  t o  h a v e  t h o r o u g h l y  c l e a n  s l i d e s  
f r e e  f r o m  f a t .
H a v e  a  s p i r i t  l a m p  b u r n i n g  a n d  a  s u p p l y  o f  a q u a
d e s t .
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T h a n  p r e p a r e  y o u r  l e s i o n  a n d  h a v e  s e r u m  f l o w i n g
i n  s u f f i c i e n t  q u a n t i t y .
P l a c e  a  d r o p  o f  i n k  a n d  a  d r o p  o f  a q u a  d e s t .  
o n  o n e  e n d  o f  a  s l i d e  a n d  m i x  t h o r o u g h l y  w i t h  t h e
p l a t i n u m  c o i l .
T a k e  t h e  s e c o n d  p l a t i n u m  c o i l ;  g a t h e r  s o m e
s e r u m  a n d  p r o c e e d i n g  r a p i d l y  m i x  w i t h  t h e  i n k  f o r
1 0 - 1 5  s e c o n d s .
T a k e  a  c o v e r  g l a s s  i m m e d i a t e l y  a n d  s p r e a d  t h e
f l u i d  e v e n l y  o v e r  t h e  s l i d e ,  s i m i l a r l y  t o  p r e p a r i n g
a  h l o o d  f i l m .
I n  t h e  c o u r s e  o f  o n e  o r  t w o  m i n u t e s  i t  d r i e s ,  
a n d  i s  r e a d y  f o r  e x a m i n a t i o n  u n d e r  t h e  o i l  i m m e r s i o n
l e n s e  i n  c e d a r  o i l .
I t  r e q u i r e s  s o m e  l i t t l e  e x p e r i e n c e  t o  o b t a i n  
t h e  b e s t  p o s s i b l e  r e s u l t ,  b u t  i t  i s  u n d o u b t e d l y  a  
u s e f u l  m e t h o d ,  a n d  q u i t e  v a l u a b l e  f o r  t h o s e  w h o  d o  
n o t  p o s s e s  a  m i c r o s c o p e  w i t h  a  d a r k  f i e l d  i l l u m i n a ­
t i o n .  I  i n t r o d u c e d  t h i s  t e c h n i q u e  o f  B u r r i ' s  m e t h o d  
a t  B r e s l a n  a n d  m y  c o l l e a g u e s  f o u n d  i t  q u i t e  u s e f u l .  
O n e  s e e s  t h e  s p i r o c h a e t e s  s h i n i n g  w h i t e  i n  a  f i e l d  
t h a r v a r i e s  f r o m  f a w n  t o  a  d a r k  b r o v m  c o l o u r .  I t  
c a n n o t ,  h o w e v e r ,  c o m p a r e  w i t h  t h e  d a r k  g r o u n d  i l l u m ­
i n a t i o n  w h i c h  e n a b l e s  o n e  t o  s e e  t h o s e  c h a r a c t e r i s t i c  
m o v e m e n t s  o f  t h e  S p i r o c h a e t a  p a l l i d a  w h i c h  w i l l  b e  
f u l l y  d e s c r i b e d  l a t e r  o n .
C* S t a i n i n g  o f  S l i d e  P r e p a r a t i o n s .
M a k e  f i l m s  j u s t  a s  f o r  b l o o d  p r e p a r a t i o n s  u s i n g
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p l e n t y  o f  s e r u m .
A f t e r  d r y i n g  i n  t h e  a i r ,  f i x  b y  i m m e r s i n g  i n  
a b s o l u t e  a l c o h o l  f o r  1 0  m i n u t e s  o r  i n  m e t h y l  a l c o h o l  
f o r  2 - 3  m i n u t e s .
E x e r c i s i n g  d u e  c a r e  o n e  c a n  f i x  o v e r  a  f l a m e ,  
b u t  I  d o  n o t  r e c o m m e n d  i t .
B e s t  o f  a l l  i s  t h e  o s m i u m  v a p o u r  f i x a t i o n  
m e t h o d .
T h e s e  a r e  s e v e r a l  q u i t e  u s e f u l  s t a i n i n g  m e t h o d s .
T h e  f o l l o w i n g  m e t h o d s  a r e  f o r  p r a c t i c a l  p u r p o s e s  
e x c e l l e n t .
1 .  METHOD O F  HOFFM ANN  A N D  H A L L E { 2 8 )
F i x  w i t h  o s m i u m  v a p o u r .
W e l l  c l e a n e d  s l i d e s  a r e  l a i d  o n  a  v e s s e l  c o n ­
t a i n i n g  5 Cc m  o f  a  1 %  o s m i u m  s o l u t i o n  -t- 1 0  d r o p s  o f  
g l a c i a l  a c e t i c  a c i d  f o r  2  o r  3  m i n u t e s .
T h e  s m e a r s  a r e  t h e n  q u i c k l y  m a d e  o n  t h e  u n d e r
s u r f a c e  a n d  r e p l a c e d  o v e r  t h e  o s m i u m  v a p o u r  t o  b e
a c t e d  o n  f o r  1 - 2  m i n u t e s ,  n o t  a n y  l o n g e r . .
T h e n  a l l o w  t h e  f i l m  t o  d r y  i n  t h e  a i r .
N e x t  s t a i n  i n  G r e m s a  s o l u t i o n .
T a k e  9  d r o p s  o f  G i e m s a  s o l u t i o n  t o  e v e r y  1 0 „ n „
** c  c m
O f  a q u a  d e s t i l l a t a .
B o  n o t  s h a k e  v i g o u r o u s l y ,  m e r e l y  i n v e r t  t h e  
m e a s u r i n g  c y l i n d e r  o n c e  o r  t w i c e .  T h i s  i s  q u i t e  
s u f f i c i e n t .
When axamining several slides at once I have 
found it convenient to utilise a Petri vessel just 
large enough to accommodate two slides lying side 
hy side. Place wooden matches under the ends, and 
if necessary add a second or third tier of matches 
and slides.
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P l a c e  t h e  f i l m  s i d e  u n d e r m o s t  t o  a v o i d  p r e c i p i ­
t a t e  f o r m i n g  on i t  a n d  o b s c u r i n g  i t .
Alivays make careful notes of your slides and 
don't trust to memory.
A f t e r  p o u r i n g  i n  t h e  s t a i n i n g  s o l u t i o n  p u t  on a  
c o v e r  a n d  l e a v e  f o r  n o t  l e s s  t h a n  o n e  h o u r .  I n  my 
e x p e r i e n c e  t h e  h a s t  a v e r a g e  p r e p a r a t i o n s  a r e  g o t  h y  
l e a v i n g  i n  t h e  s t a i n  f o r  f r o m  1 2  t o  2 4  h o u r s .
As t h e  r e s t  o f  t h e  m a t e r i a l  i s  s t a i n e d  a l o n g  
w i t h  t h e  s p i r o c h a e t e s ,  i t  i s  a  g o o d  p l a n  t o  d i f f e r e n  
t i a t e  i n  a  3 0 / i  w a t e r y  t a n n i n  s o l u t i o n ,  f o r  a h o u t  
h a l f  a  m i n u t e .
W ash  c a r e f u l l y  i n  w a t e r .
T h i s  c l a r i f i e s  t h e  p i c t u r e  a n d  r e m o v e s  a n y  
p r e c i p i t a t i o n  t h a t  maj7- h a v e  o c c u r r e d .
T h e  r e s u l t  i s  g o o d ;  t h e  f o r m  o f  t h e  s p i r o c h a e t f  
i s  w e l l  k e p t  a n d  t h e  s t a i n  i s  i n t e n s i v e .
2 .  A  PAPT-n HfKTHOD OF S T A IH IH G  ACCORDING TO P R 5 I S .  ^2 ^  
M a k e  t h i n  s m e a r s  on  a  s l i d e  i n  w h i c h  u n d e r  t h e  
l o w e r  p o w e r  o f  t h e  m i c r o s c o p e  t h e  R . B . C s a p p e a r  i s o l a ­
t e d  a n d  i n t a c t  in ;a  c o l o u r l e s s  g r o u n d .
G r a s p  t h e  s l i d e  w i t h  a  s u i t a b l e  h o l d e r .  M a k e
a  l i n e  w i t h  a  g l a s s  p e n c i l  t o  p r e v e n t  t h e  f l u i d
t o
r u n n i n g  o n , t h e  h o l d e r .
& A
P o u r  on i t  a  m i x t u r e  o f  2 0 - 2 5  d r o p s  o f  G ie m s a  
s o l u t i o n  w e l l  s h a k e n  i n  lO ^ C M  o f  a q u a  d e s t i l l a t a .
H o l d  t h i s  5 c m  h i g h  a b o v e  :a?  b u n s e n  f l a m e  o f  
m e d iu m  s i z e  u n t i l  s t e a m  r i s e s ,  t a k i n g  c a r e  t o  a v o i d  
b o i l i n g  a w a y  t h e  s o l u t i o n .
On s t e a m  a r i s i n g  p o u r  o f f  t h e  s o l u t i o n  a n d  a d d  
f r e s h  s t a i n .
i s
T h i s  p r o c e d u r e ^ r e p e a t e d  3 - 5  t i m e s  u n t i l  t h e
g
R . B .  C a r e  s t a i n e d  a n  i n t e n s e  r o s e - r e d . c o l o u r  u n d e r  
t h e  lo w  p o w e r  o f  t h e  m i c r o s c o p e .
T h i s  i s  t h e  g u i d e  t o  t h e  p r o p e r  s t a i n i n g  o f  t h e  
f i l m .  W ash  f o r  a  s h o r t  t i m e  i n  w a t e r .  D r y  w i t h
f i l t e r  p a p e r  a n d  e x a m in e  u n d e r  l / l 2  o i l  i m m e r s i o n  
l e n s e  i n  c e d a r  o i l .
T h i s  r e s u l t s  i n  a n  i n t e n s i v e  r e d  s t a i n i n g  o f  t h e  
S p i r o c h a e t a  P a l l i d a .
G ie m s a  h a s  m o d i f i e d  t h i s  m e t h o d  s l i g h t l y  i n  so  
f a r  a s  h e  t a k e s  1 d r o p  o f  G ie m s a  s o l u t i o n  t o  1
ccm
o f  w a t e r ,  a n d  a f t e r  e a c h  h e a t i n g  a l l o w s  t h e  s t a i n  t o  
a c t  f o r  -§- m i n u t e  b e f o r e  p o u r i n g  o f f .
= 34“
He -cakes  1 3 - 1 5  d r o p s  o f  t h e  o r i g i n a l  G ie m s a  
s o l u t i o n  a n d  h o i l s  t h i s  i n  1 0  com  o f  a  jt%  o f  g l y c e r i n  
s o l u t i o n  i n  a q u a  d e s t i l l a t a  i n . a  p e r f e c t l y  c l e a n  t e s t  
t u h e .
T h e r e  m u s t  n o t  h e  a n y  p r e c i p i t a t i o n .
T h e  h o t  s o l u t i o n  i s  p o u r e d  o n  t o  t h e  p r e p a r a t i o n  
a n d  l e f t  f o r  2 - 5  m i n u t e s ,  c o n v e n i e n t l y  s u p p o r t e d  h y  
tw o  g l a s s  r o d s .
I f  t h e  f i l m  i s  n o t  s t a i n e d  s u f f i c i e n t l y  r e d  
a f t e r  w a s h i n g  i n  w a t e r ,  r e p e a t  t h e  p r o c e s s .  A  v e r y  
s t r o n g  s t a i n i n g  o f  t h e  S p i r o c h a e t a  p a l l i d a  r e s u l t s .
4 .  t = L Q fF L E R S C H B  GET S S E L 7 A R F J H G .
T h i s  i s  e x c e l l e n t  t o  r e p r e s e n t  t h e  m o r e  e x a c t  
s t r u c t u r e  o f  t h e  S p i r o c h a e t a  p a l l i d a .
T a k e  t h i n  s m e a r s  o f  s e r u m  f i x e d  e i t h e r  i n  
osm ium  v a p o u r  o r  a l c o h o l .
P o u r  on a  s o l u t i o n  c a l l e d  " L o f f l e r s c h e  B e i z e " ,  
w h ic h  c o n s i s t s  o f : -
1 0 ccm  a  2 0 $  T a n n i n  s o l u t i o n .
^ccm  a  c o l d - s a t u r a t e d  F e r r o - s u l p h a t e  s o l u t i o n .
-^■ccm a  s a t u r a t e d  a l c o h o l i c  F u c h i n  s o l u t i o n .
T h i s  i s  h e a t e d  u n t i l  s t e a m  r i s e s  a n d  e x e r c i s i n g  
g r e a t  c a r e  t h i s  i s  r e p e a t e d  t h r e e  t i m e s .
W ash  w i t h  a q u a  d e s t i l l a t a .
T h e n  s t a i n  w i t h  Z i e h l s c h e n  C a r h o l .  f u c h s i n  
c a u t i o u s l y  w a r m in g  m e a n w h i l e .  W a s h  i n  w a t e r ,  D r y  
i n  t h e  a i r .
SCHERBSCHEWSEy'st5 0 ) Method
A p p l y  a  c o v e r  g l a s s  w i t h  C a n a d a  b a l s a m .  T h i s  
g i v e s  i n t e n s e  s t a i n i n g  o f  S p i r o c h a e t a  p a l l i d a ,  w h i l s t  
t h e  e n d  f l a g e l l a e  a r e  m o r e  f a i n t l y  s t a i n e d .
p. Representation i n  T i s s u e s .
T h i s  h a s  b e e n  s u c c e s s f u l l y  a c c o m p l i s h e d  b y  m e a n s  
o f  s i l v e r  i m p r e g n a t i o n .
T h e  d i s a d v a n t a g e  i s  t h a t  t h e  f i n e s t  e l a s t i c  
f i b r e s  a r e  s t a i n e d  b l a c k  i n  a  s i m i l a r  m a n n e r  t o  t h e  
S p i r o c h a e t e s ,  a n d  v e r y  o c c a s i o n a l l y  i t  m ay  b e  d i f f i c u l t  
t o  d i f f e r e n t i a t e .  G e n e r a l l y  s p e a k i n g  h o w e v e r  i t  i s  
p o s s i b l e  t o  d i s t i n g u i s h  b e t w e e n  t h e m .
V o l p i n o ^ 3 -1- )  w a s  t h e  d i s c o v e r e r  o f  t h e  m e t h o d  
o r i g i n a l l y  w o r k e d  o u t  w i t h  E .  B e r t a r e l l i ,  a n d  now  
o n l y  o f  h i s t o r i c a l  i n t e r e s t .  T h i s  m e t h o d  i n v o l v e d  
t h e  s t a i n i n g  o f  p a r a f f i n  s e c t i o n s .
I t  w a s  L e v a d i t i ^ 3 2  ̂ who m o d i f i e d  t h e  p r o c e s s  
b y  s u b s t i t u t i n g  t h e  t r e a t m e n t  o f  p i e c e s  o f  t i s s u e ,  
f o l l o w i n g  t h e  e x p e r i e n c e  o f  R a m o n - y - C a j a l ,  a n d  m ad e  
t h e  p r o c e s s  g e n e r a l l y  u s e f u l  a n d  p r a c t i c a b l e .
I  s h a l l  o n l y  d e s c r i b e  t h e  new  L e v a d i t i  m e th o jd  
w h i c h  I  h a v e  p e r s o n a l l y  p r o v e d  t o  b e  o f  v a l u e .
1 .  F i x  t h e  p i e c e  o f  t i s s u e  n o t  m o r e  t h a n  
4 i n c h  t h i c k  i n  1 0 $  F o r m a l i n  s o l u t i o n  f o r  2 4  h o u r s .
-  A l o n g e r  p e r i o d  i n  F o r m a l i n  d o e s  n o t  m a t t e r .
2 .  L a y  t h e  p i e c e s  i n  9 0 - 9 5 $  a l c o h o l  2 4  h o u r s .
3 .  P l a c e  i n  a q u a  d e s t i l l a t a  f r e q u e n t l y  c h a n g e d  
u n t i l  t h e  p i e c e s  s i n k  t o  t h e  b o t t o m .
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4 .  I m p r e g n a t i o n  i n  S i l v e r  n i t r a t e  a n d  P y r i d i n .  
T h i s  m i x t u r e  m u s t  a l w a y s  h e  f r e s h l y  p r e p a r e d  a n d  c o n ­
s i s t s  o f : -
90ccm oi> a 1-1*5/^ watery solution of Silver
N i t r a t e .
l ° c c m  o f  P u r ® s t  P y r i d i n .
I t  r e m a i n s  f o r  2 - 5  h o u r s  a t  t h e  r o o m  t e m p e r a t u r e
o C
a n d  a  f u r t h e r  3 - 5  h o u r s  i n  t h e  p a r a f f i n  o v e n  a t  4 5
of
n e v e r  m o re  t h a n  5 0  .
E m p lo y  d a r k  g l a s s  h o t t l e s  w i t h  g l a s s  s t o p p e r  
a n d  f r o m  N o . 4  t o  N o .  6 w o r k  i n  a s  m u ch  d a r k  a s  
p o s s i b l e .
5 .  T h e  S i l v e r  n i t r a t e  s o l u t i o n  i s  p o u r e d  o f f
a n d  a f t e r  a  s h o r t  w a s h i n g  i n  a q u a  d e s t i l l a t a  o r
b e t t e r  s t i l l  w i t h o u t  i t ,  t h e  f o l l o w i n g  r e d u c i n g  
m i x t u r e  i s  a d d e d
9 0 CCm a  ^fo P y r o g a l l o l  s o l u t i o n  i s  m i x e d  w i t h  
l ° ccm p u r e  a c e t o n e .
To 8 5 ccm o f  t h i s  mixture 
15Ccm Pyridin i s  added.
T h e  p i e c e s  r e m a i n  i n  t h i s  m i x t u r e  2 4  h o u r s .
I f  c l o u d i n e s s  a p p e a r s ,  c h a n g e  t h e  s o l u t i o n .
6 .  W ash  i n  a q u a  d e s t i l l a t a .
7 .  H a r d e n i n g  i n  a l c o h o l  i n  t h e  f o l l o w i n g
m a n n e r .
P l a c e  i n  70%  a l c o h o l  f o r  1 5  m i n u t e s .
" 11 95% " " 20 "
" " a b s o l u t e  " No 1  " 1 5  "
" " " " No 2 " 15 "
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8 .  P l a c e  i n  X y l o l  t i l l  c l e a r .
Of1
9 .  P l a c e  i n  p a r a f f i n  o v e n  a t  5 5  f o r  3 h o u r s ,
h a v i n g  t h r e e  v e s s e l s  o f  p u r e  p a r a f f i n  w h o s e  m e l t i n g  
p o i n t  i s  5 2 - 5 3 o C , l e a v i n g  p i e c e s  1  h o u r  i n  e a c h .
1 0 .  Im h e d  i n  p a r a f f i n  a n d  c u t  s e c t i o n s  a s  t h i n
p o s s i b l e ,  e . g .  2 7  a f t e r w a r d s  f i x i n g  s e c t i o n s  on  
s l i d e s  i n  o v e n  a t  3 7 oC f o r  2 - 3  h o u r s .
1 1 .  R e m o v e  p a r a f f i n  w i t h  X y l o l .
1 2 .  P a s s  t h r o u g h  a b s o l u t e  a l c o h o l  t o  r e m o v e  
X y l o l  a n d  m o u n t  i n  C a n a d a  b a l s a m .
T h e  t i s s u e  t o n e  i s  a  c l e a r  y e l l o w  a n d  t h e  
S p i r o c h a e t a  p a l l i d a  sh o w s  u p  p e r f e c t l y  b l a c k ,  m o s t  
d e l i c a t e l y  i m p r e g n a t e d .
E .  M o r p h o l o g y  a n d  g e n e r a l  d e s c r i p t i o n  o f  S p i r o c h a e t j
p a l l i d a  a s  i t  a p p e a r s  i n  f r e s h  s e r u m  a n d  
i n  s t a i n e d  s p e c i m e n s .
T h e  S p i r o c h a e t a  p a l l i d a  h a s  a  l o n g  d e l i c a t e  a n d  
t h r e a d  l i k e  f o r m  w i t h  e x t r e m i t i e s  r u n n i n g  i n t o  p o i n t s  
I t  p o s s e s s e s  n u m e r o u s  a n d  r e g u l a r  u n d u l a t i o n s  c h a r a c t ­
e r i s e d  b y  t h e i r  s h a r p n e s s  a n d  r a t h e r  c l o s e  j u x t a p o s i ­
t i o n ,  d e s c r i b e d  b y  S c h a h d i n n  a s  a  c u r v e  o f  a  c o r k -/
s c r e w - l i k e  n a t u r e .
I t  i s  u s u a l l y  y U  i n  t h i c k n e s s ,  a n d  i n  c o n s e q u e n t :  
d i f f i c u l t  t o  r e c o g n i s e  i n  t h e  f r e s h  s t a t e ,  e s p e c i a l l y  
a s  i t  e x h i b i t s  b u t  s m a l l  r e f r a c t i v e  p o w e r s  t o  l i g h t .
I t s  l e n g t h  v a r i e s  c o n s i d e r a b l y ,  t h e  n u m b e r  o f  
u n d u l a t i o n s  f l u c t u a t i n g  f r o m  b u t  a  f e w  t o  a s  m a n y  a s  
26 o r  e v e n  m o r e  i n  r a r e  c a s e s .  On t h e  a v e r a g e  t h e
l/y / /
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number is from 8 to 12. Accordingly tine length 
varies considerably and from 10-15 is about tine
average - number of undulations.
Tbis great length, in proportion to the thickness 
is one of the most important characteristics of the 
Spirochaeta pallida.
Viewed in the dark field illumination in a 
condition of rest it tends to form a straight line 
in general direction always retaining its undulations 
In fully formed individuals the curves are deeper in 
the middle and diminish somewhat towards either end.
E x a c t  m e a s u r e m e n t s  i n  s p e c i m e n s  f i x e d  b y  t h e  
O sm ic  a c i d  m e t h o d  a n d  s t a i n e d  a c c o r d i n g . t o  G ie m s a  
show t h a t  t h e  l e n g t h  o f  t h e  u n d u l a t i o n s  a v e r a g e s  
1 * 0 - 1 * 2  , w h i l s t  t h e  d e p t h  i s  1 * 0 - 1 * 5  . ( H o f f m a n n ,
H a r t m a n n  a n d  M u h l e n s ) ^
I t  i s  t h i s  r e l a t i o n s h i p  b e t w e e n  t h e  l e n g t h  a n d  
d e p t h  o f  t h e  i n d i v i d u a l  u n d u l a t i o n s ,  w h i c h ,  i n  
a s s o c i a t i o n  w i t h  t h e  e x t r e m e  f i n e n e s s  o f  t h e  t h r e a d ,  
a f f o r d s  a  c h a r a c t e r i s t i c  p i c t u r e  n o t  p r e s e n t e d  b y  
t h e  o t h e r  s p i r o c h a e t a e  o f  a  s i m i l a r  f o r m  a n d  r e g u l a r i  
I n  f r e s h  u n s t a i n e d  s p e c i m e n s  t h e  S p i r o c h a e t a  
p a l l i d a  e x h i b i t s  a  h o m o g e n o u s  n a t u r e  o f  i t s  t h r e a d .
I n  t h e  d a r k  f i e l d  i l l u m i n a t i o n  i t  a p p e a r s  l u m i n o u s l y  
w h i t e .  D i f f e r e n c e s  b e t w e e n  t h e  e n v e l o p e  a n d  i n n e r  
s u b s t a n c e  a r e  n o t  r e c o g n i s a b l e .
N e v e r t h e l e s s  i n  t h e  c o u r s e  o f  t h e  t h r e a d  s o m e -
t y .
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w h a t  m o r e  s t r o n g l y  r e f r a c t i v e  p o i n t s  c a n  b e  m ad e  o u t ,  
i f  one e m p lo y s  t h e  Z e i s s  s y s t e m .  T h e s e  p e r h a p s  
c o r r e s p o n d  t o  t h e  n u c l e i  t h a t  t a k e  o n  t h e  s t a i n  m o re  
d e e p l y  i n  some s p e c i m e n s  o n e  e x a m i n e s .
I n  a  f r e s h  c o n d i t i o n  t h e  S p i r o c h a e t a  p a l l i d a  
h a s  v e r y  l i v e l y  m o v e m e n t s .  I t  c a n  r o t a t e  on i t s  
l o n g  a x i s ,  a n d  g l i d e s  t o  a n d  f r o  w i t h  a  s c r e w - l i k e  
m o t i o n .  I t  m a k e s  b e n d i n g  m o v e m e n t s  f r o m  s i d e  t o  
s i d e  a n d  c a n  c h a n g e  t h e  l e n g t h  a n d  d e p t h  o f  i t s  
i n d i v i d u a l  c u r v e s .
I n  a  s t a t e  o f  r e s t  i t  h a s  a  c o r k s c r e w - l i k e  
a p p e a r a n c e .  T h e r e  i s  a  s u g g e s t i o n  o f  s t i f f n e s s  
a b o u t  t h e  m o v e m e n t  w h i c h  m an y  o b s e r v e r s  h a v e  n o t e d .  
B u t  S p i r o c h a e t a  p a l l i d a  b e l o n g s  t o  t h e  g r o u p  o f  so  
c a l l e d  f l e x i b l e  m i c r o - o r g a n i s m s , a n d  t h i s  a p p e a r a n c e  
o f  c o m p a r a t i v e  r i g i d i t y  i s  m o r e  a  g r e a t  d e g r e e  o f  
e l a s t i c i t y  p o s s e s s e d  b y  t h e  t h r e a d - l i k e  b o d y .
T h e  m o v e m e n ts  a r e  m o s t  l i v e l y  s h o r t l y  a f t e r  
l e a v i n g  t h e  l i v i n g  b o d y .  T h e  S p i r o c h a e t a e  t r a v e l  
a b o u t  f r o m  p l a c e  t o  p l a c e  u n t i l  t h e y  com e t o  r e s t ,  
f r e q u e n t l y  w i t h  on e  e n d  i n  c o n t a c t  w i t h  a  R e d  b l o o d  
c o r p u s c l e ,  s t i l l  c o n t i n u i n g  t o  c a r r y  o u t  r o t a t o r y  
a n d  b e n d i n g  m o v e m e n t s .
T h e  s i d e  m o t i o n  i s  a t  f i r s t  t h e  m o s t  f r e q u e n t  
a n d  t h e  S p i r o c h a e t a  f o r m s  i t s e l f  i n t o  a  w r e a t h ,  
u n r o l l s  i t s e l f  a g a i n  t o  r e p e a t  t h e  p r o c e d u r e .
A n o t h e r  m o v e m e n t  s u g g e s t s  a  w o rm  w r i g g l i n g  i n  
a  j e r k y  m a n n e r .
Gradually tiie motion ceases after a period of 
from 24 to 48 hours and often sooner.
I t  m a i n t a i n s  i t s  f o r m  f o r  s e v e r a l  w e e k s  a n d  
c o n s e q u e n t l y  p o s s e s s e s  g r e a t  r e s i s t i n g  p o w e r s .  T h e  
s m a l l e r  S p i r o c h a e t a e  a p p e a r  t o  r e m a i n  a c t i v e  f o r  a  
l o n g e r  p e r i o d  t h a n  t h e  l a r g e r  v a r i e t i e s ,  a n d  i n  t h e  
c a s e  o f  c o n g e n i t a l  s y p h i l i t i c  c h i l d r e n  t h i s  v i g o u r  
i s  e s p e c i a l l y  w e l l  m a r k e d .
I  h a v e  w a t c h e d  S p i r o c h a e t a e p a l l i d a e  f o r  h o u r s  
a t  a  t i m e  u n d e r  t h e  d a r k  g r o u n d  i l l u m i n a t i o n .
T h e  v e r y  v i g o r o u s  o n e s  s u g g e s t  a  b o r i n g  p o w e r  
w hen i n  t h e  c o u r s e  o f  a n  e x c u r s i o n  t h e y  i m p i n g e  on  
some o b s t a c l e .  I t  i s  q u i t e  p o s s i b l e  t h a t  t h e i r  
" e n d  t h r e a d s "  p l a y  a n  i m p o r t a n t  r o l e  i n  f a c i l i t a t i n g  
t h e  p e n e t r a t i o n  o f  t i s s u e s  a n d  c e l l  p r o t o p l a s m  a s  
w e l l  a s  v e s s e l  w a l l s .
T h e  n a t u r e  o f  t h e  f i n e r  s t r u c t u r e  o f  S p i r o c h a e t a  
p a l l i d a  i s  d i f f i c u l t  t o  d e t e r m i n e ,  on a c c o u n t  o f  t h e  
e x t r e m e  s m a l l n e s s  o f  t h e  o r g a n i s m .
O p i n i o n s  v a r y  c o n s i d e r a b l y .
T h e r e  i s  p r a c t i c a l l y  u n a n i m i t y  t h a t  t h e  t r a n s ­
v e r s e  s e c t i o n  i s  c i r c u l a r  i n  f o r m ,  a n d  t h a t  t h e  
b o d y  i s  c y l i n d r i c a l  a n d  n o t j o f a t a p e  f o r m .
C e r t a i n  s p i r o c h a e t a e  p o s s e s s  a  t a p e  f o r m  a n d  
an  u n d u l a t i n g  m e m b ra n e  e . g .  s p i r o c h a e t a  b u c c a l i s  a n d  
s p i r o c h a e t a  r e f r i n g e n s  ( S c h a h d i n n ) ,  s p i r o c h a e t a  
v i n c e n t i  a n d  s p i r o c h a e t a  b a l a n i t i d i s  ( H o f f m a n n  -  
P r o w a z c k ) .
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As f a r  a s  w e k n o w  a t  p r e s e n t  t in e  s p i r o c h a e t a  
pallida d o e s  n o t  p o s s e s s ja n  u n d u l a t i n g  m e m b r a n e ,  a n d  
n e i t h e r  h a s  i t  g o t  l a t e r a l  f l a g e l l a © .
v .P r o w a z e k  a n d  H a r t m a n n ^ 2 4  ̂ h a v e  s t u d i e d  t h e  
s t r u c t u r e  o f  t h e  l a r g e r  s p i r o c h a e t a e . T h e y  c a l l e d
t h e  o u t e r  e n v e l o p e  t h e  " P e r i p l a s t "  w h i c h  i n  t h e  
l a r g e r  v a r i e t i e s  i s  s o m e w h a t  f l a b b y ,  s u p p o s e d l y  
l a r g e l y  c o n s i s t i n g  o f  l i p o i d ,  a n d  u n d e r  c e r t a i n  c o n ­
d i t i o n s  s h o w in g  l a t e r a l  f l a g e l l a e  r e s e m b l i n g  f i b r i l s .
T h e  P l a s m a  e n c l o s e d  b y  t h e  P e r i p l a s t  c o n t a i n s  
c h r o m i d i e n ,  i . e .  c h r o m a t i n  i n  t h e  f o r m  o f  t h e  
f i n e s t  g r a n u l e s ,  a r r a n g e d  i n  r o w s  a l o n g  t h e  a x i s  o f  
t h e  s p i r o c h a e t a ,  a n d  i n  t h e  l a r g e s t  s i z e  o f  
s p i r o c h a e t a e  l o o k s  l i k e  a  s o l i d  r o d  l i k e  n u c l e u s .
S c h e l l a c k  a n d  J .  G r o s s ^ 5  ̂ d i s p u t e  t h i s .
H o w e v e r  i n  t h e  c a s e  o f  t h e  t h i n  s p i r o c h a e t a  
p a l l i d a  n o n e  o f  t h e s e  a p p e a r a n c e s  c a n  b e  m a d e  p u t .
B e s i d e s  t h e  n o r m a l  t y p e  o f  s p i r o c h a e t a  p a l l i d a  
one m e e t s  w i t h  some w h i c h  d i f f e r  f r o m  i t  i n  f o r m  
a n d  c o n s t r u c t i o n .
H e r x h e i m e r  ̂ w as  t h e  f i r s t  t o  d e s c r i b e  n o d u l a r  
a n d  s t a i n a b l e  s w e l l i n g s  o f  t h e  b o d y  w h i c h  h e  d e s i g n a ­
t e d  n u c l e i  a n d  c e n t r o s o m e s ,  a n d  a t  t h e  sam e t i m e  
d e s c r i b e d  t h e  p r e s e n c e  o f  p e c u l i a r  I S n d k o r p e r c h e n .
I t  i s  q u i t e  t r u e  t h a t  o n e  d o e s  a t  t i m e s  m e e t  w i t h  
n o d u l a r  s w e l l i n g s  w h i c h  sh o w  t h e m s e l v e s  i n  t h e  d a r k  
f i e l d  a s  p o i n t s  o f  a  g r e a t e r  r e f r a c t i v e  p o w e r .
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H e r x h e i m e r  a d m i t s  t h a t  s o m e t im e s  t h i s  c o n s i s t s  o f  
g r a n u l e s  g r o u p e d  a r o u n d  t h e  S p i r o c h a e t a .  N e v e r t h e ­
l e s s  i t  seem s p o s s i b l e  t h a t  t h e r e  d o e s  r e a l l y  e x i s t  
some m o re  t h i c k l y  a r r a n g e d  a c c u m u l a t i o n s  o f  t h e  
u s u a l l y  d i f f u s e l y  s p r e a d  c h r o m a t i n  s u b s t a n c e s .
Some o b s e r v e r s  h a v e  d e s i g n a t e d  t h e s e  n o d u l e s  
a s  s p o r e s  w i t h o u t  a n y  e v i d e n c e  t o  s u p p o r t  t h e i r  
c o n t e n t i o n .
N o g u c h i ( 3 7  ̂ f o r  e x a m p l e  d e s c r i b e s  s p o r e - l i k e  
n o d u l e s  s e e n  i n  p u r e  c u l t u r e s ,  s t a i n a b l e  b y  G ie m s a  
a n d  v i s i b l e  i n  t h e  d a r k  f i e l d .  K r y z s t a l o w i e z  a n d
d / 70 j
S i e l e c k i '  ' h a v e  d e s c r i b e d  c l e a r  p o i n t s  s u r r o u n d e d  
b y  s t r o n g l y  s t a i n e d  g r a n u l e s  i n  G ie m s a  p r e p a r a t i o n s .  
T h e y  d e s c r i b e  t h i s  a p p e a r a n c e  a s  a n a l a g o u e  t o  t h e  
w e l l  k n o w n  c l e a r  a r e a s  o f  t h e  n u c l e u s  b o d y ,
( A c h r o m a t i n  s u r r o u n d e d  b y  c h r o m a t i n  g r a n u l e s ) .
T h e y  a l s o  d e s c r i b e d  c e r t a i n  S n d k o r p e r c h e n .  B u t  
t h e s e  a p p e a r a n c e s  c a n  q u i t e  w e l l  b e  a r t i f i c i a l  p r o ­
d u c t i o n s  c a u s e d  b y  t h e  h e a p i n g  u p  o r  f o l d i n g  u p  o r  
c u r l i n g  u p  o f  t h e  e n d t h r e a d s  o f  t h e  S p i r o c h a e t e .
T h e s e  a r e  s e e n  n o t  o n l y  i n  G ie m s a  a n d  s i l v e r  
p r e p a r a t i o n s ,  b u t  a l s o  i n  t h e  d a r k  f i e l d  i n  p r e p a r a ­
t i o n s  a  f e w  d a y s  o l d .
T h e  e x t r a o r d i n a r y  f o r m s  d e s c r i b e d  s u c h  a s  t h e  
a b s o l u t e ^ / -  s t r a i g h t  o r  o n l y  p a r t i a l l y  c o i l e d  e x a m p l e s  
a r e  s e ld o m  s e e n  i n  w e l l  f i x e d  O s m ic  a c i d  p r e p a r a ­
t i o n s .
B u t  B o u q u e t ( 3 9 ) a n d  o t h e r s  h a v e  n o t e d  t h a t  p a r t  
l y  s t r a i g h t  f o r m s ,  f r e q u e n t l y  w i t h  t h e  c e n t r a l  p o r t i c j n
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s t r a i g h t ,  a n d  o r d i n a r y  c u r v e s  t o w a r d s  t h e  e n d s ,  a r e  
m o re  f r e q u e n t l y  m e t  w i t h  i n  t h e  l a t e  p e r i o d  o f
s y p h i l i s .
T h e  g r a n u l a r  f o r m s  a r e  s e e n  m a i n l y  i n  s i l v e r  
p r e p a r a t i o n s .  T h e y  a r e  a l m o s t  s u r e l y  d e g e n e r a t i v e  
f o r m s  a n d  a r e  f r e q u e n t l y  s e e n  i n  t h e  o r g a n s  o f  a  
m a c e r a t e d  f o e t u s ,  i n t r a c e l l u l a r  a n d  v e r y  p r o b a b l y  
u n d e r g o i n g  p h a g o c y t o s i s .
B o r in s  p o s s e s s i n g  b u t  a  v e r y  f e w  c o i l s  h a v e  b e e n  
f o u n d  b y  W e c h s e lm a n n  a n d  L o w e n t h a l ( 4 0  ̂ i n  d r y  s k i n  
p a p u l e s ,  e s p e c i a l l y  i n  t h o s e  t h a t  a r e  d i s a p p e a r i n g  
s p o n t a n e o u s l y ,  o r  u n d e r  t h e  i n f l u e n c e  o f  m e r c u r y .
N o g u c h i  f i n d s  t h e m  o f t e n  i n  h i s  c u l t u r e s .
T h e  e x t r a o r d i n a r y  l o n g  f o r m s  m i g h t  b e  m e r e l y  
t h e  l i n k i n g  t o g e t h e r  o f  t w o  i n d i v i d u a l s .  I t  m i g h t  
p o s s i b l y  b e  a  r e a l  c o n n e c t i o n  o f  t w o  d i v i d i n g  
s p i r o c h a e t e s ,  s t i l l  j o i n e d  b y  a  t h r e a d .
L a s t l y ,  2 4 - 4 8  h o u r s  a f t e r  E h r l i c h ’ s S a l v a r s a n  
t h e  s p i r o c h a e t e s  a p p e a r  p l u m p e r  a n d  s w o l l e n .  T h e y  
s o o n  l o s e  t h e i r  l i v e l y  m o v e m e n t s .  T h i s  p h e n o m e n o n  
I  h a v e  f r e q u e n t l y  o b s e r v e d .
W hen S a l v a r s a n  w as  f i r s t  i n t r o d u c e d  i n t o  t h e  
B r e s l a t f  K l i n i k ,  o n e  o f  my d u t i e s  c o n s i s t e d  i n  h o u r l y  
e x a m i n a t i o n  o f  t h e  s e r u m  o f  p a t i e n t s ,  c o n t i n u i n g  f o r  
tw o  a n d  s o m e t im e s  t h r e e  d a y s ,  l e n g t h e n i n g  t h e  p e r i o d  
b e t w e e n  e x a m i n a t i o n s  t o  2 ,  4  a n d  6 h o u r s .
S o m e t im e s  a f t e r  4  h o u r s  t h e  a c t i v e  m o v e m e n ts
d i m i n i s h e d a n ( i s w o l l e n  d e g e n e r a t e d  f o r m s  w e r e  t o  b e  
s e e n .
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I n  some o a s e s  no  s p i r o c h a e t e s  a t  a l l  w e r e  
d e m o n s t r a b l e ,  w h e r e  p r e v i o u s l y  t h e y  w e r e  i n  h o r d e s ,  
o r  i f  p r e s e n t  t h e y  w a r e  no  l o n g e r  l i v i n g .  I n  o t h e r  
c a s e s ,  a f t e r  2 4  o r  4 8  h o u r s  l i v i n g  s p i r o c h a e t e s  
c o u l d  h e  f o u n d .  I t  w as  u s u a l l y  t h e  f r e s h e s t  c a s e  
o f  d i s e a s e  t h a t  l o s t  t h e  s p i r o c h a e t e s  t h e  s o o n e s t .
STAI1TSD S E IR O C H A E T A  P A L L ID A .
E m p l o y i n g  t h e  o r d i n a r y  s t a i n i n g  r e a g e n t s  f o r  
b a c t e r i a  t h e  s p i r o c h a e t a  p a l l i d a  i s  e i t h e r  u n s t a i n a -  
b l e  o r  e l s e  t a k e s  on  s t a i n  v e r y  b a d l y .
G i e m s a ’ s m e t h o d  i s  t h e  b e s t .
I t  i s  s t a i n a b l e  w i t h  A i f i l i n w a t e r - g e n t i a n - v i o l e t .
G a r b o l  f u c h s i n ,  h o t  c o n c e n t r a t e d  g e n t i a n  v i o l e t ,  
a n d  t o  a  c e r t a i n  d e g r e e  w i t h  L o f f l e r ' s  m e t h y l e n e  
b l u e .  G a r b o l - m e t h y l e n e  b l u e  a n d  some o t h e r  s t a i n ­
i n g  r e a g e n t s .  H o w e v e r  s u c h  s t a i n i n g  i s  u n c e r t a i n ,  
f e e b l e  a n d  n o t  o f  p r a c t i c a l  i m p o r t a n c e .
T h e  S p i r o c h a e t a  p a l l i d a  i s  g r a m  n e g a t i v e .  I n  
G le m s a  s o l u t i o n  i t  t a k e s  on a  d i s t i n c t l y  r e d d i s h  
t o n e ,  a n d  d o e s  n o t  s t a i n  so  i n t e n s e l y  a s  t h e  o t h e r  
c o a r s e r  t y p e s  o f  s p i r o c h a e t e s  w h i c h  a r e  m o s t l y  
t i n g e d  w i t h  a  b l u i s h  r e d  t o n e .
T h i s  r e d d i s h  t o n e  c a n  b e  r e g a r d e d  a s  a  f u t h e r  
c h a r a c t e r i s t i c  o f  t h e  s p i r o c h a e t a  p a l l i d a .
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B IO L O G Y .
A . D I V I S I O M 1 AM )  D E Y ffL O P jM E N T  0 ?  SPIROGHATSTA P A L L ID A .
I t  i s  a  d i s p u t e d  p o i n t  a s  t o  w h e t h e r  i t  
m u l t i p l i e s  "by l o n g i t u d i n a l  o r  h o r i z o n t a l  d i v i s i o n .  
N u m e ro u s  d i s t i n g u i s h e d  o b s e r v e r s  h o l d  e i t h e r  t h e  
one o r  t h e  o t h e r  v i e w .
M c D o n a g h ^ 4 1  ̂ h a s  r e c e n t l y  p u b l i s h e d  some i n t e r ­
e s t i n g  p a p e r s  r e g a r d i n g  t h i s  q u e s t i o n  d e s c r i b i n g  a  
s e x u a l  a n d  a s e x u a l  c y c l e  o f  r e p r o d u c t i o n  o f  t h e  
o r g a n i s m .  So f a r  h i s  r e s u l t s  h a v e  n o t  b e e n  s u f f i c i  
e n t l y  s u b s t a n t i a t e d ,  b u t  t h e r e  m ay  b e  some t r u t h  i n  
h i s  e l u c i d a t i o n  o f  t h e  p r o b l e m .
P r o t o z o a  d i v i d e  c h a r a c t e r i s t i c a l l y  l o n g i t u d i n ­
a l l y  w h i l s t  b a c t e r i s  d i v i d e  t r a n s v e r s e l y .
One s e e s  S p i r o c h a e t a  p a l l i d a  w i t h  a  t h i n  c o n ­
n e c t i n g  t h r e a d ,  a n d  o c c a s i o n a l l y  s p e c i m e n s  h a v i n g  
e i t h e r  a  Y  o r  a  Y  s h a p e .
S c h a / i d i n n ^ h e l d  t h e  t h e o r y  o f  l o n g i t u d i n a l  
d i v i s i o n .
G r o s s ( 4 3 ) e x p l a i n s  t h e  V  a n d  Y  s h a p e d  f o r m s  a s
b e i n g  S p i r o c h a e t e s  d i v i d i n g  t r a n s v e r s e l y ,  b u t^ ^ c h a n c e
A
t h e  p a r t s  a r e  e i t h e r  i n t i m a t e l y  a p p r o x i m a t e d  o r  
s t u c k  t o g e t h e r ,  c r e a t i n g  t h e  a p p e a r a n c e  a s  i f  t h e y  
w e re  d i v i d i n g  i n  t h e i r  l e n g t h .
SBCTION IV.
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I t  w o u l d  "be r a t h e r  r e m a r k a b l e  f o r  a  h o r i z o n t a l  
d i v i d i n g  o r g a n i s m  t o  do  so b y  m e a n s  o f  a n  a t t e n u a t e d  
t h r e a d ,  c o n t r a r y  t o  t h e  u s u a l  o c c u r r e n c e .
S c h a n d i n n ^ 4 4  ̂ f i r s t  o f  a l l ,  a n d  l a t e r  on  
S i e b e r t  a n d  V .  P r o w a z e k ^ 4 5  ̂ d e s c r i b e d  t h e  d i v i s i o n  
o f  o ne  p o l e  o f  a  S p i r o c h a e t a  p a l l i d a  w h i c h  a d v a n c e d  
i n  t h e  f e w  s e c o n d s  w h i l s t  u n d e r  o b s e r v a t i o n .
T h e  r e a s o n  w h y  o n e  s e e s  t h e  d i v i s i o n  so s e ld o m  
i s  e x p l a i n e d  b y  t h e  e x t r a o r d i n a r y  s p e e d  w i t h  w h i c h  
t h e  p h e n o m e n o n  o c c u r s .
A f u r t h e r  p r o b l e m  w h i c h  s t i l l  r e m a i n s  u n d e c i d e d  
i s  t h e  q u e s t i o n  a s  t o  w h e t h e r  t h e r e  a r e  o t h e r  d e v e l o p  
- m e n t a l  f o r m s  o r  n o t ,  i n  p a r t i c u l a r  a  r e s t i n g  s t a g e .
V .  P r o w a z e k  h a s  d e s c r i b e d  c e r t a i n  r o l l e d  u p  
a n d  b a l l  s h a p e d  f o r m s  a s  p a r t  o f  t h e  c y c l e  o f  d e v e l o p  
ment.
H o f f m a n n  a n d  o t h e r s  h a v e  c l e a r l y  d e m o n s t r a t e d  
t h e  p r e s e n c e  o f  t h e s e  f o r m s  w h i c h  s o m e t im e s  show  
t r a n s i t i o n a l  s t a g e s ,  p a r t l y  r o l l e d  a n d  p a r t l y  s i n u o u s  
a n d  i n  t h e  b l o o d  o f  c o n g e n i t a l  s y p h i l i t i c s  t h e  p r e s ­
e n c e  o f  e x a m p l e s  w h i c h  a c t u a l l y  r o l l  a n d  u n r o l l .
V o n  K r y z s t a l o w i c z  a n d  S i e d l e c k i ) r e p o r t  a  
s e x u a l  r e p r o d u c t i o n  o f  S p i r o c h a e t a  p a l l i d a .
T h e y  d e s c r i b e  m i c r o  a n d  m a c r o - g a m a t e s ,  & c .
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B._ CITLTTJRS OP SPIROCHAP.TA PALLIDA.
Parodi, Neisser, Hoffmann, TThlenhuth, Mulzer^47 
and others have shown that the testicles of. 
monkeys and rabbits form a suitable medium for 
growing Spirochaeta pallida in the living body, with 
out the contaminating presence of other micro­
organisms.
They thus produced a pure culture in the living 
tissue, and from it sub-cultures were transferred to 
as many as 30 testicles in succession.
These resultB form a splendid basis for striv­
ing after the desired goal, namely a pure cultureof 
Spirochaeta pallida on an artificial medium.
In 1906 P. Muhlens^4®^ succeeded in growing a
pure culture of Spirochaeta dentium.
(40)
Hoffmann and Seer " showed that in airtight 
cover glasspreparations Spirochaeta pallida remained 
lively and actively motile for several days.- Prom 
this they deduced that I z  must certainly be an 
anaerobic parasite.
I shall not enter into a full description of
the numerous attempts made to secure a pure culture
of Spirochaeta pallida, but shall mention some of 
the more important experiments.
C. Levaditi and J. M c I n t o s h ^ c u l t i v a t e d  the 
Spirochaeta pallida in small collodium sacks, placed 
in the peritoneal cavity of an animal, in a similar
manner to that in which Levadite had previously 
cultivated Spirochaeta galli, Duttoni and refringens. 
All attempts to inoculate monkeys and rabbits proved 
negative•
Consequently Levaditi thought that he had cul­
tivated an avirulent variety of pallida.
In 1909 Schereschewaki^^ reported that he had 
grown Spirochaata pallida in horse-serum but not a 
pure culture, whilst animal inoculation proved nega­
tive.
Next, Muhlens^5^) sacceeded in isolating and 
cultivating a Spirochaste which could not be 
morphologically differentiated from Spirochaeta 
pallida.
He used horse-serum agar, in which colonies of 
a fine and delicate nature grew under strongly 
anaerobic conditi ons. Within nine month 32 genera­
tions were reproduced. Again all animal inocula­
tions failed.
Then W. Hoffmann succeeded in the same experi­
ment using human material, viz. infected lymph 
glands.
(53)In 1910 Bruckner and Galasescov inoculated 
the testicles of rabbits with impure cultures and
obtained typical syphilitic orchitis.
(54)In 1911 Sowade caused a generalised sj^philis 
with skin eruption by an intra-cardial injection of 
impure culture into rabbits.
-48“
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This fact disproved the statements of E. Hoffman 
and Muhlens that the Spirochaeta pallida probably
lost its virulence during artificial cultivation.
(55)Einally. Noguchi' employing rabbits testicle 
as inoculating material grew a Spirochaete corres­
ponding in all particulars to Spirochaeta pallida.
After countless experiments he produced a 
medium consisting of watery serum and fresh pieces 
of tissue, rendered completely free from acid and 
covered with a layer of parraffin oil.
In this medium the first pure cultures were 
produced although with great difficulty, and after 
many failures under the strongest anaerobic condi­
tions.
Noguchi used ten different strains of pallida 
which were passed into rabbits through many gener­
ations.
Noguchi *s culture medium.
He took tubes 20 centimetres high and 1-5 centi­
metres wide. To these he added 16 cubic centimetres 
of serum water (sheep, horse, rabbit) which consisted 
of 1 part serum to 3 parts distilled water.
After completion of the usual fractional steri­
lization at 100o<“' for three days, (fifteen minutes 
each day),a small piece of freshly removed sterile 
tissue is placed in each tube. Pieces of kidney, 
testicle or heart muscle are the most suitable.
Liver is not suitable.
■50-
Then the tubes are incubated at 37oc: for 2 days 
and examined for sterility.
To each, tube a layer of sterile paraffin oil is 
now added in order to shield the medium from all 
contact with the air? and to prevent evaporation.
Strict anaerobic conditions are very important 
in obtaining the first generation of Spirochaeta 
pallida.
He employs a combination of hydrogen gas,vacuum, 
and pyrogallic acid in an anaerobic apparatus.
A complete anaerobic condition is maintained.





medium for 5 minutes with a long sterile capillary 
pipette before placing in the anaerobic jar.
i. Pass hydrogen gas through the jar for about ten 
minutes. (When the air is driven off the jar is 
sealed at both ends.)
ii. Vacuum pump for 30 minutes to exhaust the air 
When exhaustion has reached its maximum a con­
centrated solution of KOH is allowed to flow in, 
(after first passing hydrogen to get rid of oxygen.)
The KOH mixes with the pyrogallic acid, and if 
any oxygen is present it will turn brownish or brown 
otherwise it remains clear.
-51-
Before putting the jar in the thermostat 
exhaust the jar once more, because this collapses 
the rubber tube at one end and a leak in the jar can 
be easily detected by the disappearance of the col­
lapse (negative pressure) of this end.
To obtain the first generation of the treponema 
pallidum in virulent form the following conditions 
are essential.
1. The presence of suitable fresh sterile tissue 
in serum water.
2. Strict anaerobiosis.
3- A slightly alkaline reaction as furnished by the 
serum and tissue.
4. A temperature of about 35° to 37oC.
The presence of agar or gelatine seems to inter­
fere with the successful growth of the first gener­
ation. On the other hand when once adapted to the 
artificial serum water tissue medium the pallidum 
grows well under less strictly anaerobic conditions.
All pure pallidum strains are being cultivated 
in a tissue containing medium.
The first strain was obtained in October 1910 
and except in one instance was contaminated with t&e 
bacteria.
The pallidum was isolated by permitting it to 
grow through a Berkefield filter, passing through 
after the 5th day.
Later on it was discovered that certain strains 
of pallida would grow together with the bacteria
along the stab canal in a serum agar tissue medium. 
The bacteria did not grov/ out into the surrounding 
medium, whereas the pallida gradually grew out.
This was indicated by a light, almost transparent, 
zone of haziness, and in this way the spirochaeta 
pallida was obtained in a pure state.
Prom this hazy colony Noguchi was able to procur 
pure cultures from four different impure strains. •
The purified pallidum grows well in a serum agar 
tissue but even better in a serum water tissue medium 
The growth does not extend very far from the 
bottom where the tissue lies.
Noguchi was unable to cultivate the pallida in 
any medium without the addition of tissue.
The strains of Hoffmann and Muhlens produced a 
peculiar penetrating odour in serum containing media. 
Noguchi's strains were odourless.
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CHARACTERISTICS OP CULTIVATED TREPONEMA PALT.TPTTM.
In serum water they commence to multiply after 
48 hours and continue to grow slowly for at least 
4 or 5 weeks, probably longer.
Typical lengths and curves are seen in a 10 to
12 day culture.
The specimens grownjon a solid medium are diffi­
cult to distinguish from specimens just taken from 
human or animal lesions.
PATH0G3NICITY.
Typical lesions in testicle of rabbit were pro­
duced by Noguchi.
Toraasczweski and Sowade^55a^ succeeded in pro­
ducing a generalised syphilis by injection of impure 
culture of Spirochaeta pallida into the blood stream 
through the ear vein of a buck rabbit. After twenty- 
three days an eroded papule appeared on the penis 
containing Spirochaeta pallida.
Noguchi and Hoffmann alone have reported positive 
results with pure cultures, and they only produced
a local disease of the testicle.
is
Sowade at present attempting to produce general­
ised syphilis by the injection of a pure culture into
the blood stream.
(55b)Noguchi lays down the following conditions 
to be fulfilled in order to identify a cultivated 
spirochaete with Spirochaeta pallida.
1. ?Iorphological identity.
2. No putrid odour.
5. The presence of fresh tissue is essential
4. The extract emulsion must bind complement
with immune serum,’ (that from a rabbit is 
preferable) which is produced through re­
peated injections of the Sp. pallida (from 
syphilitic orchitis of rabbits).
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A. DISTRIBUTION ON THE SPIROCHANTA PALLIDA IN 
THS ORGANISES.
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SECTION V.
In the border zone and immediate surroundings 
of a lesion the organism is found in greatest 
abundance. lesions that have existed for a consid­
erable time, especially severe ones, have either 
very few spirochaetes demonstrable or none at all.
They are mostly distributed in the walls and 
lumina of the lymphatic system, in the connective 
tissue and around the veins and capillaries, and in 
their walls.
They are found in great numbers in the inter- 
spinous spaces of the rete Malpighi, also lying in 
the inter-epithelial spaces and deeper layers.
They are also met with in sweat and sebaceous 
glands and hair follicles.
In the connective tissue they are found running 
along the collagenous bundles.
Occasionally in the walls of the lymph and 
blood vessels they form a thick network.
With relation to the cells they are usually 
found extra-cellular, but have been demonstrated in 
the interior of various kinds of cells.
They are found inside the parenchymatous cells 
of liver, kidney and supra-renal body, as well as 
sweat gland cells in congenital syphilitic children.
It is debatable as to whether it is an evidence 
of phagocytic action or a piercing of the cells by 
the pallida.
Apparently phagocytosis plays an important part 
in the destruction of Spirochaetes.
Levaditi^56  ̂ Round macrophages in the lung which 
contained partly disintegrated spirochaetes, whilst 
Gierke(57  ̂ found in the same organ polynuclear ~ ; 
lencocytes filled, more or less, with spirochaetes, 
heaped up and in process of destruction.
Ehrmann^59  ̂ found spirocheates in lencocytes 
and lymphocytes, in fibroblasts and endothelium of 
lymphatic glands, in all stages of disintegration.
But outside the cells in the connective tissue 
and vessel walls similar disintegration is observed, 
probably due to the action of anti-bodies circulat­
ing in the tissue serum.
The blood is not a favourite medium for the 
spirochaete which prefers anaerobic conditions.
The most favourable site is the subepithelial 
lymph network where they get the best protection 
against phagocytosis.
In this situation they rapidly increase and 
migrate along the lymph channels to the glands of 
the region. But almost as quickly they wander into 
the connective tissue bundles, capillaries and veins, 
eventually into the bloodstream, by which means they 
are further distributed.
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The reaction of the organismus to the presence 
of the spirochaetes is delayed. This explains the 
fact of the long primary period of incubation, and 
the fact that one sometimes finds swarms of 
spirochaetes in tissues apparently quite unaltered.
_B. DIB3EBRBNTIAL DIAGNOSIS IROM OTHER SPIR0GHAET5S.
On the normal skin spirochaetes do not find a 
habitat•
On mucous membranes, however, they are quite 
common parasites, particularly in the mouth, and not 
infrequently in normal genital secretions, and in 
the bowel.
Spirochaetes are greatly increased in numbers 
in a series of diseases characterised by foul and 
dirty discharges, ulcerating gangrenous or fungating 
growths.
Besides moist papules and papillomata, one can 
name Balanitis erosiva et circinata, mercurial 
stomatitis, Angina vincenti, gangrenous ulceration 
and gangrene of the lungs, ulcerating carcinomata, 
ulcus cruris, ulcus tropicum, pemphigus vegetans, 
certain fevers in which a spirochaete is the 
etiological factor, and lastly, one we must not for­
get, the spirochaete pallidula, the operating cause 
of Eramboesia tropica.
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I shall descrihe tan varieties of spirochaetas 
which are to he considered from the point of view of 
differential diagnosis.
1. Spirochea-ca huccalis. (Cohn)
2. " dentium.
3 . » refringens. (Scharidinn and Hoffmann)
t
4 . " halanitidis. (Hoffmann and Prowazek)
5. " Vincenti.
5 . " gangraenae noscomialis. (Hoffmann)
7 . ? carcinoma. (Hoffmann - Mulzer)
8. " (hlood) (recurrens)
( Duttoni.)
9. " pallidula. (Castellani)
10. " in ulcus tropicum.
1. SPIROCHAETA BUCCALIS.
Length 10-20 A  Thickness V yU. Possesses
3 - 1 0  flat and irregular curves. Strongly 
refractive, with vigorous movements of an eel or 
snake like character.
Compared with spirochaeta pallida.
Its ends are more "blunt.
It is larger, thicker and more refractive 
to light.
It advances more rapidly from place to 
place, and its eel-like movements are quite 
different to those of pallida.
It stains much more easily and intensely.
Easily differentiated from Spirochaeta 
pallida.
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2. SPIROCHAETA DEHTITTM.
Length 4 - 1 2 /ü  and longer. Thickness i - ~ U
Peebly refractive.
Resembles pallida in number of curves, form and 
movements.
Stains with difficulty hut not so hadly as 
pallida, takes on a reddish tone with Giemsa.
Compared with Spirochaeta pallida.
The chief difference is that the curves 
are not so deep as those of pallida, and it 
possesses a greater thickness of its thread in 
proportion to the excursion of a curve, whilst 
the fineness of the thread and its length in 
proportion to the great depth of the curve 
characterise the Spirochaeta pallida. 
c.f. Sp. dentium. Sp. pallida.
Length 4-12 li seldom more 10-20 /Z
Thickness up to ^/¿with Löffler's stain t ({
Length of curve 1*2i t  1*2 ¿(
Depth of curve J- - -| //maximum 1*0-1 •5^’
(Relation of length 1-0 ^.q
(to depth on average. 0-5 1*0 - 1’5
Corners of curve almost angular rounded.
(Hoffmann, MuhlenB and Hartmann)
_3. SPIROCHAETA REPHINGEHS.
Hot seldom found in normal genital secretion.
Especially abundant in cases of weeping papules and
papillomata. They pierce the epidermis hut rarely 
penetrate deeper.
Greatly resembles Spirochaeta buccalis, consider 
ed "by some identical with it.
Contrasted with Spirochaeta pallida.
Refringens is larger, thicker and exhibits 
livelier movements of an eel-like nature.
Much more easily stained by Giemsa taking 
on a bluish tone.
The body is of a band like form and the 
ends are more blunted.
Finer forms of refringens are met with 
but are quite capable of differentiation.
4. SPIROCHAETA BAIjAHI TIPI S.
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Long individuals. Thickness ■§• - | l i . Band 
like form possessing from 6 - 1 0  curves.
Constantly found in cases of Bal. erosiva et 
cirxinata.
Greatly resembles refringens but has more 
frequently long end threads.
Contrasted with Spirochaeta pallida.
The large variety is easily differentiated, 
c.f. refringens.
The width of the organism is very variable, 
and as well as the easily differentiated large 
variety there are sometimes finer examples met 
with which perhaps correspond to what Levadit* 
described as Spirochaeta gracilis.
These are just as difficult to differentiat 
from Spirochaeta pallida as Spirochaeta dentium
e
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5. SPIROCHAETA VIRCEHTI.
Large and with a hand like form possessing 
markedly broad curves. In cases of angina vincenti 
they are found along with the bacillus fusiformis. 
Contrasted with Spirochaeta pallida.
In size they resemble the Spirochaeta 
buccalis but they have fewer and wider curves.
It stains much more easily than pallida 
and is without difficulty differentiated from 
it.
6. SPIROCHAETA GANGRAeNAe NOSCOMIALIS.
Form is very irregular of varying length and 
thickness.
Contrasted v/ith Spirochaeta pallida.
It is large, irregular, easily stained 
and the curves are broader, flatter and coarser 
than those of Spirochaeta pallida-
It resembles more the Spirochaeta vincenti,.
7. CARCINOMA SPIROCHAETA.
Called also the pseudo-pallida, and found on 
ulcerating carcinomata. At first the differentia­
tion from pallida seemed almost impossible, but 
Schar^dinn, Hoffmann, Mulzer and others established 
fundamental differences, despite the great resem­
blance.
Contrasted with Spirochaata pallida.
It is thicker, somewhat coarser, less
regular curves which are flatter and less 
numerous. The ends are more blunted. In 
fresh specimens its movements do not correspond 
with those of pallida and it is more refractiie. 
It stains more intensely than pallida, taking 
on a bluish tinge.
It stains readily with carbol-fuchsin and 
still more easily with carbol-gentian-violet.
It also stains readily with Borax methylene
blue.
8. BLOOD SPIROCHAETBS.
As far as the human subject is concerned the 
only ones to mention are Spirochaeta recurrentis 
and Sp. Duttoni and Novyi.
Contrasted with pallida.'
They are larger, thicker and more easily 
stained, and do not come seriously into the 
question of differential diagnosis
9 . SPIROCHABTA PALLIDULA.
The organism of Framb^esia tropica offers the 
greatest difficulty of all in differential diagnosis 
from Spirochaeta pallida.
(61)Castellan! and Schuffuer consider a differ­
entiation w e l l nigh impossible.
This is very regrettable for those resident in 
tropical countries, but hardly affects us in Great 
Britain.
- 6 0 -
10. SPIROCHAETA IN ULCUS TROPICUM.
A large Spirochaeta with flat curves varying in 
number. Alongside this is found a smaller more com­
pact type with but one curve resembling the balanitis 
spirochaete but somewhat thinner.
Taking a general survey of Spirochaetea it might 
seem almost impossible to differentiate between them 
microscopically.
It is, in fact, very difficult to classify 
them aright, but despite all, the practiced and 
skilled observer will almost always form a correct 
opinion as to whether the Spirochaete in question is 
a Spirochaeta pallida or not.
THE OROANISMAL CAUSE OE SYPHILIS.
Since its discovery the Spirochaeta pallida has 
been rightly regarded as the causal organism of 
Syphilis.
The conditions formulated by Koch to be fulfills 
before the identitj^ of an organism can be securely 
established, have been complied with.
Noguchi has grown a pure culture of the 
organism, and the disease has been reproduced in 
animals by inoculation with this culture.
There is now sufficient substantiation of the 
claims of Noguchi, and the problem can be regarded 
as solved.
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PART I I I -
PIACxITOSIS.
In the vast majority of cases a patient comes 
for advice showing manifest clinical signs and 
symptoms which, in conjunction with the history 
elicited,render a diagnosis of syphilis relatively 
easy. But now and then one meets with a case which 
proves baffling- There may be no history to guide, 
whilst the clinical signs and symptoms are either 
so indeterminate and unusual, or so scanty, perhaps 
only an erosion, that, even although suspicion is 
entertained it is either very difficult or well nigh 
impossible to decide whether it is a case of syphilis 
or not.
Of course, in such a case we can wait and see 
what further develop-ments take place, but by waiting 
for further signs we may be losing most valuable time, 
and actually fail to apply our treatment at that time 
when the disease is most amenable to treatment.
Every day may be of untold value. It is in such 
cases that microscopic examination is demanded, and 
very often by demonstrating the spirochaeta pallida 
we have gained weeks, and can commence treatment with 
a reasonable hope of stamping out the disease in a 
much shorter time and with greater ease than if we 
had waited for confirmatory clinical evidence.
-62-
Neissar prefers a Giemsa stained preparation 
to any other means. Personall;/ I consider tnat the 
dark ground illumination is the surest and best means 
of identification, provided the observer is skilled 
and experienced.
If the darkfield examination-proves negative,
I try Burri's method, and at the same time stain a 
few slides according to Giemsa.
Then if all these methods fail a negative 
opinion has a certain amount of authority.
As before mentioned I have had two cases where 
all these methods failed, yet I was able to demon­
strate the presence of Spirochaeta pallida by treat­
ing an exercised piece of tibsus.according to the 
silver impregnation method of Levadite.
In those cases in which there are no signs 
beyond the presence of swollen lymphatic glands, a 
puncture of the glands followed by examination of 
th.9 fluid obtained, sometimes reveals the Spirochaeta 
pallida.
In every suspicious case take a sample of blood 
and subject it to the test of the Wassermann reaction.
THE WASS73RMANN REACTION.
I do not intend to go into the history of this 
reaction beyond mentioning a few of the main features 
leading up to its establishment as one of the most 
important factors in oui' modern views of diagnosis 
and treatment of Syphilis.
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Spirochaetes have been found in the blood, but 
this is a rare and inconstant sign of no value for 
diagnosis.
A change in the number of blood corpuscles, <Sf 
the Haemoglobin index, and the amount of iron present 
has been looked for without disclosing anything of 
value for diagnosis.
The investigation as to an alleged increase in 
the albumen contents of the blood and the estimation 
of the freezing point have likewise failed.
The works of Detre and Seller^62  ̂ concerning 
the agglutination ability of both normal and syphilit 
blood, as well as those of Nagalschmidt^63  ̂ concern­
ing agglutination, haemolysis and precipitation have 
not resulted in anything of practical importance.
It was the introduction of the process of fixa- 
tion of complement reaction for the diagnosis of 
syphilis by Wassermann, Neisser and B r u c k ^ 4 ̂ that 
gave us a useful and practical means of recognising 
syphilis through the blbod.
The historical devalopwnent of this reaction 
reaches back to the work of Paul Ehrlich the founder 
of the whole question of immunity.
RESEARCHES OP 30RDET_ AND GSNGON.
In order to refute Ehrlich who maintained the
plurality of complements, and to bring proof of the
uniformity of these bodies, Bordet and Gengon^65  ̂ in
1C
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1901 mads the attempt to combine a suitable comple­
ment in a so called haemolytic system, with, bacteria 
loaded with their bacteriolitic amboceptor. These 
experiments had a positive result. F or example if 
they loaded cholera vibrios with their specific 
amboceptor, then these sensitized vibrios were 
able to link to themselves guinea pig serum out of 
the haemolitic system; (Guinea pig complement, —  
rabbit - sheep's blood immune serum—  sheep's blood) 
and through the combination prevent haemolysis.
Bordet and Gengon recognised the specific nature 
of this proceeding and demonstrated the diagnostic 
value of this so called fixation of complement 
reaction for the recognition of bacteria on the one 
hand and anboceptors on the other hand.
Later on Gengo^showed that antibodies appeared 
not only in the case of pure bacteria but also at 
the immunisation against dissolved albuminous sub­
stances (blood serum, casein &c) and that antibodies 
of the nature of amboceptors appear which can be 
demonstrated by the fixation of complement.
These experiments, however, achieved no practi­
cal results.
These came about first of all when Max Neisser 
(67)
and Sachs in the year 1905 recommended the fixa­
tion of complement reaction for the differentiation 
of albuminous bodies in the sphere of medical 
jurisprudence.
Soon after, at the end of 1905, Wassermann and
Brack^8  ̂ were able to show that the fixation of
complement is not dependent on any preceding precip-
. (69)itation, a point of view in which Moreschi con­
curred later on in his own account. They showed 
that the fixation of complement occurred not only 
with morphologically whole bacteria, but also with 
dissolved substances from the bodies of bacteria 
(bacteria extracts).
Through this the possibility was given to make 
use of this reaction for clinical diagnosis in two 
directions.
i. The attempt could be made with bacteria 
extract as antigen to demonstrate the specific 
amboceptor belonging to it, in the serum of a 
sick individual, and in this way establish an 
indirect specific diagnosis.
ii. The possibility of a direct specific 
diagnosis was given, namely, with the help of
specific amboceptors (of artificially immune sera) 
to discover the corresponding antigen in the 
blood, as the dissolved substances of the 
microorganism concerned.
In this manner Wassermann and Briick made use 
of the fixation of complement with good results in 
Typhoid and epidemic mennigitis; (also for measuring 
the value of mennigococci-antisera). Lately the 
numoer of diseases has been increased in which this 
reaction finds application, - swine fever, cholera 
and gonorrhoea.
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In the next year, in 1906, Wassermann and Bruck 
used the reaction for the first time to prove the 
presence of antigen in human and animal organ 
extracts.
They showed, by the aid of specific immune sera 
of tubercle bacilli, the presence of dissolved T.B. 
substances (tuberculin) in tuberculous organs, and 
with the help of tuberculin the occurrence of a 
specific antibody in the blood, namely,anti- 
tuberculin.
From these data they grounded a new theory of 
the action of tuberculin, which has given an impulse 
to numerous investigations in the last few years.
As this tuberculosis experiment had shown the 
possibility of proving the presence of antigen in 
diseased organs, and especially the use of these 
organ extracts as antigen, an advance could be made 
to employ the fixation of complement method for the 
diagnosis of diseases, where no cultivable causal 
micro-organism existed; because in this instance, in 
place of the bacteria extract, an organ extract was 
proved, in which the presence of antigen could be 
reasonably supposed.
Working on these lines Wassermann, Neisser and
(71)Bruck introduced the reaction for the serum diag­
nosis of syphilis, and at the beginning of 1906 
published their results in the case of syphilitic
monkeys, soon followed by those relating to the 
human species.
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This reaction has been greatly elaborated in 
the last few years, and has caused more interest 
than any other previous biological reaction.
The complicated experimental appointments, the 
great exactness and rudimentary biological knowledge 
that the reaction presupposes, make it appear natural 
that a great number of attempts were made to simplify 
the serum diagnosis of syphilis. But none of these 
can replace or even approach the reaction of the 
fixation of complement.
This difficulty in the performance of the 
operation, brought with it the result, that its 
undertaking remained confined to central institutions 
in the majority of cases, where the necessary appara­
tus materials and last though not least biologically 
trained and efficient staff were available.
It must remain so until the avoidance of numer­
ous sources of error which so far only the highly 
trained can adjudicate, is obviated. From this 
goal we are still far removed.
On this ground the serum diagnosis of syphilis 
does not belong to the general practitioner. The 
method is too complicated and the results, from which 
at times the whole happiness or woe of entire 
families depend, are too weighty to be placed out­
side the control of large clinics, hospitals or 
central institutes which are able to undertake re­
sponsibility.
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In Vienna first of all the importance of tnis 
matter was fully recognised, and a central institute 
was founded for the purpose of carrying out this
serum diagnosis.
The next central institute was founded at 
Breslau and now there are such places scattered over
every country.
The carrying out of the reaction on a satis­
factory basis demands the following conditions:-
i. The examination of at least 20 sera at
one time.
ii. Examination in the active condition.
iii. Examination in the inactive condition.
iv. The employment of several extracts.
v. If need be examination after Wechselmann.
vi. If necessary, repeated examination of
the same serum.
In addition must be mentioned the important 
preliminary reaction before the performance of the 
actual reaction, namely, the titration of the comple 
ment and amboceptor.
This work demands 4 - 5  hours labour daily 
from a skilled investigator. We can neither expect
nor demand such an occupation from a general practi­
tioner.
When the work is not carried out properly there 
is no wonder if the Wassermann reaction falls into 
discredit. This happened a few years ago in Berlin 
where individual specialists carried out their own 
Wassermanns, untold confusion being the result.
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In London now it is the practice of certain special­
ists to do their own reactions, having perhaps from 
5 to 10 sera to examine at a time.
In my opinion such procedure is not only 
unscientific and unreliable, but borders on the 
criminal, for such results are in many cases not 
worth the paper they are written on.
_JNATTTRE OF THE SYPHILIS REACTION.
The reaction is caused by two components.
i .___Specific component.
A specific ambocex^tor is formed against 
an unknown substance produced by the micro-organism 
of syphilis. Experimental evidence indicates that 
this specific substance plays a certain part in the 
reaction, but in its practical bearing, as affecting 
the reaction, its role,is insignificant.
ii. Non-specific components.
In syphilis,substances, probably albumen- 
lipoid combinations, pass from the organs into the 
blood stream.
When these are mixed with an identical or 
closely related substance of an organ extract they 
show an absorption of complement depending on 
physico-chemical antecedents.
The assertion that an auto-antibody formation 
ensues cannot be maintained.
The fixation of complement therefore rests only 
to a partial extent on an immunity reaction; the
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most important part of it is of a purely physico­
chemical nature, consummated between two substances 
either absolutely identical or almost so.
VALUE OF THE WASSERUANN REACTION IN PRACTICE.
With such means of diagnosis at our disposal, 
(and possessing excellent means for treatment) the 
number of cases of Syphilis should steadily diminish
At the Breslau Klinik it was a routine practice 
to do a Wassermann reaction in every case admitted 
to the hospital. No doubt it was often quite 
unnecessary, but now and then a case of syphilis 
was unexpectedly brought to light and suitable treat 
ment adopted. Though such a course is not possible 
in private practice, in hospitals where a great 
number of blood examinations are carried out, these 
additional cases are quite valuable to act as 
controls.
Whenever suspicion is entertained that some 
lesion, that existed years before perhaps, might 
have been syphilitic, it is worth while performing 
a Wassermann.
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We are sometimes set face to face with the 
question - Is the patient really cured of the diseas e 
or is it still present in a latent condition?
In the majority of cases a definite opinion can 
now he given, aided by the serum diagnosis.
The positive result is a sure indication of the 
presence of the Spirochaeta pallida somewhere in the 
body.
Consequently we can now treat cases whom we 
formerly did not treat through failure to recognise 
the disease, or whom we did not continue to treat 
believing them to be cured, or in whom no idea of an 
infection had existed.
The serum diagnosis is therefore indispensable 
when an opinion has to be given in any case of 
syphilis which presents no manifest symptoms. It 
alone can help us to decide the difficult question as 
to how long one must continue treatment in order to 
free the individual from the virus that is harboured 
in the infected system.
Hence we must urgently demanded that any indi­
vidual of whom even the slightest suspicion is enter­
tained tnat ha has been infected from a known or 
unknown source, must have his serum examined so as 
to disclose these hidden and latent cases. It is 
only in this way that we can hope to cure them and
guard them against the much dreaded para-syphilitic 
complications.
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THE EXPLAIT ATI ON 0? THE NEGATIVE REACTION, is not so 
simple. It is quite false to state that a negativ 
reaction carries no meaning with it. A single 
negative reaction is valuable in old cases of 
Syphilis, and in fresher cases it is at any rata a 
valuable indication of a favourable advance towards 
the end we have in view namely the eradication of 
the disease.
A provocative injection of salvarsan in suspic 
ious cases ma;/ cause a change in the Wassermann 
reaction from negative to positive. This is some­
times a very useful procedure.
VALUE IN EARLY STAGES.
It may be of great assistance but we must not 
forget that even in cases of undoubted infection a 
certain time must elapse before the test can be of 
value. On an average this period is six weeks.
To this rule there are, of course, exceptions. In 
some rare cases the Wassermann is positive before 
the appearance of a diagnostic primary sore.
It is interesting to note that in Neisser’s 
experiments on apes the Wasserman became positive 
within 3 or 4 weeks of infection, before the appear 
ance of a diagnostic primary sore.
The positive reaction is a sign of the general
isation of the virus of syphilis throughout the 
body.
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Luring the secondary period of untreated 
syphilis at the Breslau Klinik results showed that 
94-1# of cases gave a positive reaction- Since 
the introduction of Margarete Stern's ~ modifica­
tion there has not been a single case of secondary 
syphilis which did not give a positive reaction.
IN' ERTIARY SYPHILIS.
The Wassermann proves positive in from 70 to 80^ 
of cases.
The differential diagnosis between it and Lupus, 
Sporotrichosis and scrofuloderma, and occasionally 
Paoriasis and a few other skin affections may present 
real difficulty.
There were two well known cases at the Breslau 
hospital which had been treated for years as lupus 
and which proved to;.be. really cases of syphilis.
They were recognised by the Wassermann reaction and 
successfully treated, but not before the features 
had been horribly destroyed in both cases.
The history of the case may help to elucidate 
the myapery but sometimes this is of no great value.
The presence of old tertiarjr sears may help.
One can try the effect of Iodide in large doses.
The frequency of the negative reaction is prob­
ably due to the diminished amount of syphilitic 
virus in these tertiary cases, compared with the 
secondary period. There are certain resemblances 
between the tertiary period and the earliest stage
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before the appearance of secondary signs. In hoth 
cases we are dealing with a more or less circumscript 
herd of spirochaetes.
( 7r4)Bering found that in polysymtomatic cases 
of tertiary disease the positive reaction appeared 
in 93$ of cases, whilst in mono-symptomatic cases 
it was only in 37$ of the cases.
Cases of lencoplakia linguae have "been shown 
to he related to Syphilis even more frequently than 
was believed. But we can not say definitely that 
all cases of lencoplahia are of syphilitic origin.
LATENT SYPHILIS.
Under this name are included all cases whose 
exanthemata have disappeared and who clinically show 
nothing more than a polyscleradenitis, or perhaps a 
lencoderma, as well as those who perhaps 40 years 
ago suffered from syphilis.
In other words the man who has had syphilis 
remains in the eyes of the medical man a latent 
syphilitic all his life.
The division into early and late periods can 
he hest made hy considering all cases up to two 
years after infection as early latent cases, for the 
majority of tertiary lesions appear during the third 
year after infection.
In general the positive reaction appears in 
from 50 to 60$ of all latent cases of Syphilis.
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TRRAT'.PÜPT ■
The modern treatment of Spyhilis is based upon 
a series of scientific: discoveries in the spheres 
of etiology diagnosis, experimental pathology and 
therapeutics.
i. The discovery of the Spirochaeta pallida
by Schahdinn.
ii. The discovery of Metschnikoff and Roux 
regarding the susceptibility of apes to 
inoculation, as >vell as the discovery by 
Bertarelli that rabbits are likewise suscep­
tible.
iii. The researches of Neisser and his assis­
tants in Java in the region of experimental 
therapeutics.
iv. The serum method of diagnosis known as the 
Wassermann reaction.
v. ^ h r l i c h * s ^ n e w  therapeutic researches 
resulting in the discovery of arsenic pre­
parations notably Arsenophenylglycin, 
Dioxydiamido-Arsenobenzol and Reo-salvarsan, 
which are of great value in treating
syphilis.
Some very important facts have been disclosed 
by these researches.
Neisser has clearly demonstrated that every 
case of syphilis must be treated in a thorough and
PART IV.
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energetic manner, for without a specific treatment 
an absolute cure of syphilis does not take place.
The cases which become well without treatment are 
so very rare that we can never hold out that hope 
to our patients.
He further showed through his experiments on 
apes that the whole of the former teaching of the 
immunity said to follow an attack of syphilis is 
completely untenable and without foundation.
The fact of the matter is that formerly the 
majority of cases remained uncured, and as long as 
there was still syphilis anywhere in the body a 
protection existed against further infection.
As long as the virus of syphilis remains in 
the body there exists a nearly complete resistance 
to reinfection.
Super-infection is possible, although rare.
Heisser's researches have also established the 
following result that there neither exists nor 
probably can exist an artificially active or passive 
immunity of any sort.
Since a serum therapy is practically out of the 
question we have to turn our attention to a chemo­
therapy.
Mercury has been employed for more than four 
centuries to combat the ravages of syphilis.
How, thanks to the genius of Paul Ehrlich, we 
possess powerful arsenic preparations which have 
proved themselves of inestimable value.
He it was who first pointed out how the saturate^ 
quinquevalent arsenic combinations differed from the 
unsaturated trivalents in their inherent principles, 
the former being of much less therapeutic value.
Ehrlich was the first to perceive what conse­
quences might result through combining quite differ­
ent chemical groups with the arsenic triad.
Prom his laboratory came first arsenophenylglycin
and finally Salvarsan and Heo-salvarsan.
*>
I was at Breslau when the first samples of 
Salvarsan were sent to Prof. Neisser for trial and 
investigation, and was able to follow the results 
during the three years I was there.
At first it seemed so wonderful that all thought 
that Ehrlich had been right in saying that Syphilis 
would be eradicated Mmit einem Schlage".
Experience has proved this statement to be too 
optimistic for the generality of cases, although I 
have seen individual early cases which have been 
apparently cured by a course of two or three intra­
venous injections. In any case the Wassermann re­
action has remained constantly negative.
Thus we now possess two powerful remedies in 
Mercury and Arsenic.
Of the Arsenic preparations I shall confine my 
attention to Salvarsan, the most powerful and effec­
tive of them all
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SA1YAESAN-
The value of salvarsan in our therapy is 
inestimable if only as a substitute for Mercury in 
such cases in which Mercury is either contra-indi­
cated, useless, or dare not be administered, 
namely:-
i. Gases of idiosyncracy with regard to
mercury.
ii. Cases which have apparently become
resistant to mercury.
iij. Gases of hypersensitiveness of the 
intestinal tract and kidneys.
iv. Gases where organs important to life are
involved where speedy and effective 
action is desired.
v. Stomatitis can be avoided.
NATURE AND MANNER OP ITS ACTION.
Salvarsan has a direct spirillocide action and 
probably too it causes an increase in the production 
of normal antibodies.
Further, unless we ascribe a direct anti-toxic 
effect to salvarsan it is difficult to explain 
satisfactorily the extraordinarily rapid release 
from pain and other distressing symptoms so frequent­
ly brought about in but a few hours after injection.
Finally the rapidity with which ulcerating and 
spreading processes heal under salvarsan suggests a 
definite organotrope action.
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I have seen such lesions clear up and heal in 
a manner little short of the miraculous.
I shall give one instance of the power of 
salvarsan.
A friend of mine suffering from tertiary 
syphilis especially affecting his turbinate and 
nasal hones, as well as the palate, was under various 
treatments with Mercury, in all forms, and Iodides 
in London and Aachen, finally leaving the latter 
place after three 6 week cures apparently free from 
disease.
Within six months he had a serious relapse, 
this time his upper lip and the left ala nasi were 
affected. His medical man did not believe in 
Salvarsan, then practically in its infancy, but as 
the thing gradually got worse and threatened abso­
lute destruction of the area involved, he at last 
agreed to try Salvarsan, on my advice.
He received two injections each being o*6gm., 
the first one intramuscular, and the second one 
intravenous.
Within a few days of the second injection the 
lesion had healed and since then there has been no 
sign of further disease.
His spirochaetes had evidently become resistant 
to mercury.
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Rapidity of action is sometimes of supreme 
importance. Por example in some cases of malignant 
syphilis with its accompanying ulcerating lesions, 
as well as in cerebral syphilis and ulcerating 
processes threatening the nose, lips, palate, genital 
organs, &c., cerebral syphilis (not advanced) reacts 
very remarkably. I remember certain patients who 
suffered excruciating agony from headache, and fear­
ful prostration, who on the morning after a single 
injection presented smiling and happy faces freed 
from pain and all distress.
CONTRA-INDICATIONS AND DANCERS OP SALVARSAN.
The only contra-indications are severe 
cachezias, far advanced cases of spinal and cerebral 
syphilis (not early cases) and especially where 
there is a strong suspicion of myocardial disease. 
There has been considerable controversy concerning 
the damage to sensory nerves ascribed by some observ­
ers to the direct toxic action of salvarsan.
These nerve lesions have undoubtedly increased 
in number since it was introduced. Perhaps it is 
a neuritis analagous to a local inflammatory reactior 
set up in a nerve already damaged by syphilis.
My idea of the thing is that they are genuine 
relapses of syphilis due to the stimulation of a 
nest of spirochaetes localised in the nerve itself, 
or its immediate neighbourhood. It may be due to
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an inflammatory periostitis of the bony canal through 
which the nerve passes, producing pressure paralysis. 
At any rate energetic administration of anti­
syphilitic remedies of mercury, as well as salvarsan, 
usually succeeds in curing these most unpleasant 
manifestations. When I was in Breslau we met with 
comparatively few of these nerve lesions. My 
explanation is, that from the beginning Neisser 
employed large doses of salvarsan, and as soon as the 
experimental stage was over always administered 
moderate to large courses of mercury in combination 
with salvarsan. This vigorous employment of the 
chronic system of treatment has evidently either 
prevented the localisation of spirochaetes in the 
nerves, or has rapidly eradicated them.
Deaths have occurred after administration of 
salvarsan, directly attributable to the injection.
In December 1912 Marschalko and Veszpremi(75  ̂
published an interesting paper relating to this 
subj ect.
They conducted a series of experiments to try 
and find out if the reaction so often produced by 
salvarsan injected intravenously, were due to a toxic 
action of salvarsan itself or due to the contamina­
tion of the saline solution used to administer the 
salvarsan.
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It was held by many that the dead bodies of 
bacteria contained proteid substances which acted in 
a toxic manner and produced the unpleasant reactions.
The experiments of these investigators seem to 
demonstrate clearly that salvarsan itself is to 
blame.
The substitution of sterilized distilled water 
has not eliminated the intoxocations. They proved 
that the so called "Wasserfehler" plays an insignifi­
cant role, if any at all.
The deaths from encephalitis which have occurred 
are directly attributable to the toxic influence of 
salvarsan,
Their deduction is that salvarsan has been used 
too indiscriminately with regard to its dosage and th^y 
recommend repeated small doses administered at suit­
able intervals. If this is done the danger to life 
will be very greatly diminished without reducing the 
power of salvarsan to effect a cure.
Wechselmann does not agree with these statements.
-83-
Wechselmann^7f=i ) of the Rudolf Virchow- 
Krankenhaos at Berlin has had an enormous amount of 
experience with salvarsan infusions. He has not 
had one single death in more than 12,000 cases that 
could he attributed to the toxic effects of salvarsan.
He ascribes his success to his development of 
a careful technique, and since his latest improve­
ments has injected thousands of patients without 
having any dangerously unpleasant experiences. The 
fact that sometimes as many as fifty patients are 
treated daily speaks eloquently of the safety of 
his method, for it would be almost impossible to 
inject so many patients if there were delays and 
interruptions caused by any grave accidents.
He regards the bacterial contents of saline 
solution as the main cause of strong reactions and 
the accompanying somewhat alarming sequence of 
symptoms, in the shape of cyanosis? rigors, high 
temperatures, as much as 104° Bahr. vomiting, 
diarrhoea, fearful headache and pains in the back, 
which although they may not last more than a few 
hours, sometimes cause great anxiety and frequently 
necessitate the administration of camphor oil, &c.
Centainly after the introduction of his 
technique at Breslau there was a marked falling off 
in the occurrence ofstrong reactions and the practice 
grew considerabljr to treat more and more patients 
in the outpatient department. The injections were
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given from 9 a.m. onwards. As a rule patients 
remained in the hospital until the afternoon and 
went home from 3 to 6 hours after the infusion.
This procedure was a great success and saved 
a great deal of time and money, for previously 
patients always spent the night in the wards, sleep­
ing on couches and occupying beds that could ill 
be spared.
With these preliminary remarks I shall now 
proceed to consider the means at our disposal for 
treating syphilis, especially emphasising the value 
of a combination therapy comprising intravenous 
infusion of salvarsan and intramuscular injection 
of mercury.
Local treatment should be carried out in an 
efficient and thorough manner.
Where practicable excise the primary sore 
otherwise cauterise it. Then apply calomel, iodofora, 
noviform (an odourless substitute for iodoform) 
black wash, &c.
Ulcerations of the fauces can be touched with 
successive applications of 10/i Silver nitrate and 
20% Chromic acid at each sitting. This combination 
is very effective.
A gargle containing Pot. chlorate and Carbolic 




As soon as a diagnosis is established commence 
treatment at once. Hot a day should be lost. The 
sooner we commence the greater will be the chances 
of success. It is always advisable to explain the 
contagious nature of the disease for some people 
are most surprisingly ignorant on this point.
Advise a healthy hygienic manner of living - 
regular hours; regular meals; no smoking; no spirits, 
claret or dark lager beer if anything and only in 
moderation, suitable diet, with avoidance of sharp 
condiments, strong coffee &c; careful attention to 
the teeth which are to be brushed after each meal 
using a tooth paste such as Pebecol or Saluferin; 
a visit to a dentist is desirable; assiduous gargling 
using a teaspoonful of Hydrogen Peroxide to a glass 
of water, several times daily; finally no late hours.
The mental as well as the physical condition 
should be treated. Encouragement and kindness will 
often raise a patients spirits from the region of 
zero, and by the creating of a brighter outlook the 
effect of treatment tends to be heightened.
I .MERCURY can be administered in several ways)
i. By the mouth.
ii. By inunction.
iii. By injection.
iv. By vapour baths
v. By mercolint bibs.
Each and all succeed in getting mercury into 
the system, hut in.1 ection is the method of choice 
for the following adequate reasons.
It is on the whole the most scientific and 
efficacious method. You know exactly how much the 
patient is getting. It is clean, convenient and 
does not upset the stomach.
II. ARSENIC PREPARATIONS.
a. Arsenophenylglycin Ehrlichs 418.
b. Alt. Salvarsan Ehrlichs 605.
c. Neo-salvarsan.
Atoxyl and Arsacetin are too dangerous.
III. ANTIMONY PREPARATIONS.
Various attempts have been made to include 
antimony in our list of therapeutic measures.
I have seen intravenous infusions made with it, 
but so far the right combination has not been dis­
covered. Results, however, are encouraging and 
Neisser thinks that before long we shall have this 
extra weapon to support us.
IV. IODIDES.
COMBINATION THERAPY.
In my mind there is no question as to which 
drug we are to choose, unless in certain special 
cases, but merely, what is the best way of adminis­
tering both mercury and arsenic. In any case we 
are giving the patient the bast chance by attacking
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the enemy on two flanks. We have the acute action 
of salvarsan injected intravenously as well as the 
chronic action of mercury and perhaps arsenic as 
well, by the formation of depots in the system 
which subject the organismus to the constant influence 
of our remedies. Salvarsan is distinctly superior 
to mercury as a rapid destroyer of spirochaetes and 
in consequence is especially indicated when we want 
to apply the abortive method of treatment. The 
value of this abortive method is too little appre­
ciated bÿ many medical men.
CHOICE OB REMEDIES.
INTRAMUSCULAR MERCURY INJECTION.
There are a great number of preparations to 
choose from. I can thoroughly recommend the 
following preparations.
A. ASUROL, a double soluble salt of mercury 
salicylate and acid sodium amidsoxyisobutter, 
containing 40*3$ of Hg.
Its advantages are that large single doses 
can be given; its action is rapid; it is 
comparatively painless; it does not form a 
combination with albumen and consequently no 
infiltrations appear at the site of injection 
either of a hard or inflammatory nature; elim­
ination through the bowel more than the kidneys. 
1ccra of a 10$ Asurol contains 0*04 Hg.
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B. MERCURY SALICYLATE i s  t h e  m i l d e s t  o f  th e
insoluble mercury salts, in great favour in 
Berlin, and a very useful preparation indeed.
C. OLEUM CINEREUU is more powerful than mercury 
salicylate, and is the one chosen by Neisser 
on account of itB efficacy.
Dr. Siegfried Jablonski, Scheitniger strasèe, 
Breslau, has succeeded in obtaining oleum 
cinereum preparation which has removed all the 
harsh judgements so frequently urged against it 
He produced a 40% oleum cinereum (mercino^which 
has. excellent features. It can be injected in 
small bulk containing a high percentage of very 
finely divided mercury. It rarely causes 
infiltrations of any consequence, is painless 
and well borne, apart from a certain amount of 
stiffness which accompanies most intra-gluteal 
injections. Supplied with the preparations of 
Jablonski is a special Barthélémy syringe 
divided into 14 parts. Each division contains
0*01 gm. Hg, when this 40% Mercinol is employed, 
One can administer the required dose with great 
exactitude. Personally I have been very satis­
fied with the method. I am sending some sam­
ples, and a syringe with platino-iridium needle 
for trial purposes if desired. It is not ad­
visable to boil the syringe and needles, care­
ful attention and preservation in sterilised
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par afinum liquidum is quite sufficient.
D. CALOMEL is still more powerful than oleum 
cinereum. Its action is speedy and powerful 
indicated when you want to get the patient 
under the influence of mercury as soon as 
possible. It is not suitable for prolonged 
routine administration.
INTRA-YENOUS INJECTION OB ARSENIC COMPOUNDS.
a. SALVARSAN, 606, is the one I choose. Despite 
all its disadvantages it has proved itself the most 
effective of all the arsenic preparations. It has 
40*9% of As.
b. NEO-SALVARSAN is said to be less toxic and 
equally effective, also capable of administration in 
higher doses with safety.
Experience at Breslau and elsewhere, after the 
trials were somewhat extended, shows that it is not 
as powerful as Salvarsan, and when given in large 
doses is juet as liable to cause alarming symptoms.
It has the great advantage of being alkaline 
and easily prepared for infusions. It has only to 
be dissolved in distilled water, cooled to the room 
temperature and injected. It is advisable to pre­
cede and follow its injection by administration of 
O ' 5% saline solution.
Intramuscular injection of neo-salvarsan is 
said to be most satisfactory. Infiltrations hard
and inflammatory leading to subsequent necroBis are 
said to be absent.
Bor purposes of injection 0-45 grm. are dis­
solved in 7-5 ccm of sterilised distilled water. 
However, Neisser, Hoffmann and others regard it as 
inferior to the old salvarsan.
c. ARSENOPHENYLOLYPIN, also known as Spirarsyl,
contains 33-8$ of As.
It is a very unstable compound and easily 
decomposes.
Neisser sometimes injects it intramuscularly 
into the gluteol region with good results, but not 
as a routine procedure. It is perfectly safe.
It is a bright ^'eHow powder readily soluble in 
water, easily oxidised by contract with air and 
preserved in small vacuum phials.
It was prepared at Breslau in such a manner 
that 7-jccm of the injection solution contained 
0*75 grm of the drug.
Owing to the rather painful nature of the 
process lCcm of a 5% novocain nitric, solution was 
mixed with it. At intervals of a few days a series 
of four doses was given commencing with 0*lgm and 
going on to 0•5 then 0*75 and again 0*75 grm.
TECHNIQUE OB THE SALVARSAN INFUSION.
I now come to the important question of pre­
paring the solution for intravenous injection and 
the technique adopted.
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We propose to inject a substance?far from being 
indifferent^into the blood stream, consequently we 
should "cake precautions and perform the operation 
something in the spirit with which a surgeon prepares 
to do a laparotomy.
Strictest attention to the minutes details is 
necessary to get the proper result.
1. Glass retorts and ordinary measuring 
cylinders, a glass funnel, , a pipette with 
rubber ball attachment are washed in cold soda 
solution using a brush.
Then after rinsing in freshly distilled 
water place them in a dry steriliser whose 
opening is underneath.
Dissolve 9grm of Natrium chlorat-puriss 
(Merck or some other reliable source) in 1 litre 
of freshly distilled water.
2. Filtration of the 0-9 per cent saline 
solution through a hard filter and boil vigor­
ously for half an hour. Add some filtered 
aqua destillata that has been boiled half an 
hour to make up for what is lost by the boiling.
Cool in an ice chest. Warm up to 36°^ 
and inject as soon as possible.
At the same time 4 volume per cent of 
sodium hydrate is boiled in a water-bath.
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3 .  A d d  1 0 - 2 0 CG!ll o f  h o t  s a l i n e  s o l u t i o n  t o  a  
r e t o r t  c a p a b l e  o f  h o l d i n g  3 0 0 c c m .
T h e  S a l v a r s a n  p o w d e r  i s  s p r i n k l e d  o v e r  i t s  
s u r f a c e  c a r e f u l l y  so t h a t  i t  f a l l s  l i k e  d u s t  
a n d  n o t  i n  l u m p s .  I t  d i s s o l v e s  v e r y  q u i c k l y  
u n d e r  t h e s e  c i r c u m s t a n c e s .
4 -  Now a d d  t h e  4 v o lu m e  p e r  c e n t  S o d iu m  
h y d r a t e  u n t i l  t h e  c l o u d i n e s s  b e g i n s  t o  d i s ­
a p p e a r .
T h e n  c a r e f u l l y  d r o p  b y  d r o p  a d d  m o r e  
s o d iu m  h y d r a t e  u n t i l  t h e  s o l u t i o n  b e c o m e s  c l e a r  
a n d  t r a n s p a r e n t .  V i g o r o u s  s h a k i n g  a n d  h e a t i n g  
o v e r  a  B u n s e n  f l a m e  a i d s  t h e  s o l u t i o n  a n d  p r e ­
v e n t s  a n  e x c e s s i v e  a d d i t i o n  o f  s o d iu m  h y d r a t e .
5 .  F i l t e r  i n  a  c a r e f u l  m a n n e r  t h r o u g h  a  
f u n n e l  w h o s e  o p e n i n g  i s  c l o s e d  w i t h  w e l l  b o i l e d  
dam p c o t t o n w o o l  u n t i l  n o t  a  t r a c e  o f  a n y t h i n g  
i s  s e e n  i n  t h e  s a l v a r s a n  s o l u t i o n .
A d d  c o o l  s a l i n e  s o l u t i o n  i n  t h e  p r o p o r t i o n  
o f  a t  l e a s t  0 - 1  S a l v a r s a n  t o  6 0 c c m .
6 . T h e  p a t i e n t s  a r m  i s  s h a v e d ,  w a s h e d  w i t h  
s o a p ( I ) u n s a n  a n d  F l o c k h a r t ’ s a e t h e r - e a l  a n t i ­
s e p t i c  s o a p  i s  e x c e l l e n t ) ,  s u b l i m a t e  s o l u t i o n  
a n d  t h e n  c o v e r  w i t h  a  d r e s s i n g  o f  g a u z e  o r  m u l l  
s o a k e d  i n  5 0 % s p i r i t .  D i s i n f e c t i o n  w i t h  T i n c t  
I o d i n e  m a k e s  t h e  n e e d l e  b l u n t .
7 .  A l l o w  t h e  a r m  t o  h a n g  s u s p e n d e d  w i t h  t h e  
f i s t  f i r m l y  c l e n c h e d .  A f t e r  a  l i t t l e  t i m e  
a p p l y  a  p i e c e  o f  B i e r ’ s b a n d a g e  t o  c o n s t r i c t  
t h e  a r m ,  b u t  n o t  t o o  t i g h t l y ,  a n d  f a s t e n  t h e  
b a n d a g e  w i t h  a r t e r y  f o r c e p s .
P l a c e  t h e  a r m  b a c k  on  t h e  t a b l e  a n d  t a p  
t h e  c h o s e n  v e i n  w i t h  a  s t e r i l e p e r c u s s i o n  
h a m m e r .
C h o o s e  s m a l l e r  v e i n s  t h a n  t h e  p r o m i n e n t
c u b i t a l  v e i n s  i n  t h e  f l e x u r e  o f  t h e  e l b o w .  T h e
*
v e i n s  r u n n i n g  o v e r  t h e  s t y l o i d  p r o c e s s  o f  t h e  
r a d i u s  a n d  f r o m  t h e  th u m b  o v e r  t h e  w r i s t  a r e  
e x c e l l e n t ,  p o s s e s s i n g  t h i c k  w a l l s  a n d  w e l l  
f i x e d  u n d e r n e a t h .
So i f  p o s s i b l e  u s e  t h e  v e i n s  o f  t h e  f o r e ­
a r m  f o r  i f  a  t h r o m b o s i s  u n f o r t u n a t e l y  o c c u r s  
i t  i s  n o t  s u c h  a  s e r i o u s  m a t t e r ,  a n d  f u r t h e r  
t h e  s u p e r f i c i a l  p o s i t i o n  o f  t h e m  a l l o w s  y o u  t o  
o b s e r v e  a  c o m m e n c in g  i n f i l t r a t i o n  o f  t h e  t i s s u e s  
w i t h  g r e a t  e a s e .
E v e n  i f  f i l t r a t i o n  d o e s  r e s u l t  i t  i s  n o t  
so a n n o y i n g  a s  o n e  i n  t h e  e l b o w  f l e x u r e .
8 . A b a y o n e t  s h a p e d  n e e d l e  l i e s  v e r y  w e l l  i n  
t h e  v e i n .  T h e  b l o o d  w h i c h  r u s h e s  b a c k  a l o n g  
t h e  r u b b e r  t u b e  m u s t  n o t  h a v e  a i r  b u b b l e s  i n  
f r o n t  o f  i t  a s  s e e n  t h r o u g h  t h e  g l a s s  w in d o w .  
( T h e  i n j e c t i o n  a p p a r a t u s  w i l l  s h o r t l y  b e  
d e s c r i b e d ) .
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I f  t h e r e  i s  a i r  p r e s e n t  l e t  t h e  "b lo o d  p a s s  
"back i n t o  t h e  l i t t l e  r e s e v o i r  o v e r  t h e  n i c k e l  
" b a l l .  H e r e  i t  m o u n t s  u p  t o  t h e  s t o p c o c k  a n d  
i s  o u t  o f  h a r m s  w a y .
9 .  I t  i s  n o t  n e c e s s a r y  t o  i n j e c t  s a l i n e  
s o l u t i o n  " b e f o r e  a n d  a f t e r  t h e  i n j e c t i o n ,  "but 
t h i s  c a n  "be d o n e .
1 0 .  A t  t h e  s l i g h t e s t  i n d i c a t i o n  o f  p a i n  y o u  
c a n  t e l l  w h e t h e r  t h e  n e e d l e  i s  i n  t h e  lu m e n  o f  
t h e  v e i n  b y  o p e n i n g  t h e  s t o p c o c k  a n d  g e n t l y  
m a n i p u l a t i n g  t h e  r u b b e r  t u b e .
1 1 .  T h e  n e e d l e  m u s t  n o t  b e  f i x e d  i n  t h e  v e i n .  
A PPA R A TU S.
W e c h s e l m a n n ' s  " K u g e l v e n t i l a p p a r a t " ( 7 7 ) i s  a  
v e r y  c o n v e n i e n t  a n d  h i g h l y  s a t i s f a c t o r y  o n e .  I t  i s  
m a d e  o f  a  d u r a b l e  h a r d  g l a s s .  T h e  w h o l e  t h i n g  i s  
s t e r i l i z a b l e ; r e m e m b e r  t o  s t e r i l i z e  t h e  n i c k e l  b a l l * !
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T h e  e s s e n t i a l  a p p a r a t u s  c o n s i s t s  o f  a  g l a s s  
t u b e  ( a )  i n  w h i c h  t w o  c o n i c a l  " w a i v e s "  a r e  g r o u n d  
( s e e  s e c t i o n  a ^ ) .
T h e s e  v a l v e s  a r e  c l o s e d  b y  t w o  n i c k e l  b a l l s  o f  
d i f f e r e n t  s i z e s  ( b ) .
A b r a n c h  a b o v e  t h e  l o w e r  b a l l  l e a d s  t o  a  
s y r i n g e  o f  1 0 com  c a p a c i t y ,  a n d  a n o t h e r  b r a n c h  l e a d s  
t o  t h e  n e e d l e  w h i c h  i s  c o n n e c t e d  w i t h  t h e  m a in  t u b e  
b y  a  s h o r t  r u b b e r  t u b e  i n  w h i c h  a  g l a s s  t u b e  i s  
i n t e r p o s e d  t o  a c t  a s  a  w in d o w  ( w ) .
F i l l  u p  t h e  a p p a r a t u s  w i t h  s a l i n e  s o l u t i o n  b y  
a s p i r a t i n g  w i t h  t h e  s y r i n g e .  T h e  a i r  p r e s s u r e  
k e e p s  i t  f u l l  a n d  no  m o r e  a i r  c a n  g e t  i n .  A n y  a i r  
b u b b l e s  c a n  b e  e a s i l y  g o t  r i d  o f .
T h e n  p l a c e  t h e  a p p a r a t u s  i n  a  s u i t a b l e  v e s s e l ,  
s u c h  a s  a  m e a s u r e  c y l i n d e r  o f  2 0 0 ccni c a p a c i t y  (m )  
w h i c h  h o l d s  t h e  s a l v a r s a n  s o l u t i o n .
I n t r o d u c e  t h e  h a l l o w  n e e d l e  i n t o  a  v e i n  a n d  y o u  
c a n  n o w  p r o c e e d  a u t o m a t i c a l l y  t o  a s p i r a t e  s a l v a r s a n  
s o l u t i o n  i n t o  t h e  s y r i n g e  w h e r e a t  t h e  l o w e r  v a l v e  
o p e n s ,  a n d  t h e n  i n j e c t  i t  i n t o  t h e  v e i n  w h e r e a t  t h e  
l o w e r  v a l v e  c l o s e s  a n d  t h e  u p p e r  o n e  o p e n s .  T h e  
v a l v e s  c l o s e  a g a i n  a u t o m a t i c a l l y  t h r o u g h  t h e  s h e e r  
w e i g h t  o f  t h e  n i c k e l  b a l l s .  I t  i s  a l m o s t  i m p o s s i ­
b l e  t o  i n t r o d u c e  a i r  i n t o  t h e  v e i n  a n d  e v e n  w h e n  y o u  
h a v e  u n s k i l f u l l y  a s p i r a t e d  some a i r  t h i s  c o l l e c t s  i n  
t h e  s y r i n g e  a n d  e v e n  i f  y o u  f o r c e  i t  o u t  o f  t h e
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s y r i n g e  i t  r i s e s  t o  t h e  u p p e r m o s t  p a r t  o f  t h e  g l a s s  
t u b e  a n d  f l o a t s  i n  t h e  h o - l lo w  g l a s s  s t o p p e r .  F u r t h e  
a i r  b u b b l e s  c a n  b e  s e e n  i n  t h e  g l a s s  w in d o w .
T h e  p r e c i s i o n  a n d  e a s e  i n  w h i c h  t h e  a p p a r a t u s  
w o r k s  i s  h i g h l y  s a t i s f a c t o r y .  I t  c a n  b e  o p e r a t e d  
b y  o n e  m an w i t h o u t  a n y  a s s i s t a n t .
METHOD O F C O M B IN A T IO N  TREATM ENT.
T h o r o u g h l y  t e s t  t h e  u r i n e  e s p e c i a l l y  f o r  
a l b u m e n .  A  t r a c e  o f  a l b u m e n  i s  n o t  a  n e c e s s a r y  
c o n t r a - i n d i c a t i o n  f o r  t h e  u s e  o f  m e r c u r y .  I t  
f r e q u e n t l y  d i s a p p e a r s  d u r i n g  a d m i n i s t r a t i o n .  I f  i t  
u n d u l y  i n c r e a s e s  o f  c o u r s e  s t o p  t h e  H g .  a n d  i f  
u n h a p p i l y  i n f i l t r a t i o n s  o c c u r  a t  t h e  s i t e  o f  i n j e c ­
t i o n  t h e  g l u t e a l  m u s c l e s  b e i n g  e h o s e n , s t o p  t h e  o le u m  
c i n e r e u m  a n d  p r o c e e d  w i t h  m e r c u r y  s a l i c y l a t e ,  o r  
s t o p  m e r c u r y  a l t o g e t h e r  f o r  s e v e r a l  d a y s ,  a c c o r d i n g  
t o  t h e  c o n d i t i o n  p r e s e n t
1 .  B e g i n  t h e  c u r e  w i t h  tw o  A s u r o l  i n j e c t i o n s .
1 s t  i n j e c t i o n ,
i c c m  a  A s u r o l '  s o l u t i o n  = 0 - 0 2  H g .
Two d a y s  l a t e r  
2 n d  i n j e c t i o n .
! c c m  a  A s u r o l  s o l u t i o n  = 0 - 0 4  H g .
T o t a l  H g . = 0» 0 6
On t h e  5 t h  d a y  1 s t  i n f u s i o n
A t r i a l  d o s e  o f  s a l v a r s a n  ( 0 - 2  -  0 * 3 )  t o
minimi s e  t h e  e x c i t a t o r y  r e a c t i o n .  I f  t h e r e  i s  a n y  
s u s p i c i o n  o f  m e n i n g e a l  s y m p to m s  e x a m i n e  f l u i d  f r o m  
l u m b a r  p u n c t u r e .
On t h e  7 t h  d a y  g i v e  t h e  1 s t  o le u m  c i n e r e u m  i n j e c t i o n ,  
h a l f
3 r d  i n . j  e c t i o n  „B a r t h é l é m y  s y r i n g e  = 0 * 0 7  H g .
T o t a l  H g .  = 0 » 1 3
On t h e  9 t h  d a y  g i v e  t h e  s e c o n d  s a l v a r s a n  i n f u s i o n .
2 n d  i n f u s i o n . D o s e  ( 0 - 4  -  0 * 6 )
On t h e  1 2 t h  d a y  g i v e  o le u m  c i n e r u m .  
h a l f
4 t h  i n . j  a c t i o n  . B a r t h é l é m y  s y r i n g e  -  0 * 0 7  H g .
T o t a l  H g .  = 0 * 2 0
On t h e  1 4 t h  d a y  g i v e  t h e  3 r d  s a l v a r s a n  i n f u s i o n  
3 r d  i n f u s i o n  D o s e  ( 0 - 3  -  0 * 6 )
On t h e  1 9 t h  d a y  g i v e  t h e  o le u m  c i n e r e u m
5 t h  i n j e c t i o n  1  w h o l e  B a r t h é l é m y  s y r i n g e  = 0 * 1 4  H g .
T o t a l  H g .  = 0 * 5 4  
Y o u  c a n  e i t h e r  g i v e  t w o  h a l f  B a r t h é l é m y  i n j e c ­
t i o n s ,  o r  o n e  w h o l e  o n e  e a c h  7 o r  8  d a y s  u n t i l  a  
t o t a l  a m o u n t  o f  0 * 8  -  0 * 9  Hg i s  g i v e n  i n  a  s i n g l e  
c o u r s e .
Some p e o p l e  r e p e a t  t h e  s a l v a r s a n  i n j e c t i o n s  
4 t o  6  t i m e s  a t  i n t e r v a l s  o f  3 t o  5 d a y s .
I n  some c a s e s  t h i s  i s  a d v i s a b l e  w h i l s t  i n  o t h e r s  
t h r e e  i n f u s i o n s  a r e  s u f f i c i e n t  f o r  o n e  c o u r s e .
On t h e  2 1 s t  d a y  g i v e  t h e  f o u r t h  s a l v a r s a n  i n f u s i o n .  
4 t h  i n f u s i o n  D o s e  ( 0 * 3  -  0 * 6 )
- 9 7 -
- 9 8 -
A t  t h e  " b e g i n n in g  a n d  e n d  o f  t h e  s a l v a r s a n  
i n f u s i o n s  e x a m i n e  a c c o r d i n g  t o  W a s s e r m a n n .
„ I f  t h e r e a c t i o n  i s n e g a t i v e , e x a m in e  a g a i n  
f o u r  w e e k s  l a t e r .
E i g h t  m o n t h s  a f t e r  t h e  l a s t i n g  n e g a t i v e  r e a c t i o r  
f i r s t  a p p e a r e d ,  g i v e  a  p r o v o c a t o r y  s a l v a r s a n  i n f u s i o n  
( 0 * 4 . )  I f  i t  p r o v e s  n e g a t i v e  r e p e a t  t h e  p r o c e s s  
s i x  m o n t h s  l a t e r .  I f  a f t e r  t w o  p r o v o c a t i v e  r e a c t i o r  
t h e  W a s s e r m a n n  r e m a i n s  n e g a t i v e ,  e x a m i n e  t h e  p a t i e n t  
t h o r o u g h l y  f r o m  a  c l i n i c a l  s t a n d p o i n t .
F u r t h e r ,  e x a m i n e  t h e  f l u i d  f r o m  l u m b a r  p u n c t u r e .  
T h e  c o n d i t i o n  o f  t h e  c e r e h r o - s p i n a l  f l u i d  i n  s p h i l i s  
i s  f a i r l y  c h a r a c t e r i s t i c  r e g a r d i n g  i t s  c e l l  e l e m e n t s  
T h e r e  i s  a  m a r k e d  i n c r e a s e  i n  t h e  n u m b e r  o f  s m a l l  
l y m p h o c y t e s  w i t h  a  f e w  l a r g e  l y m p h o c y t e s  w i t h  l o b e d  
n u c l e i .  P r a c t i c a l l y  t h e  o n l y  o t h e r  d i s e a s e s  w h i c h  
p r o d u c e  a  s i m i l a r  p i c t u r e  a r e  m e n i n g e a l  a b s c e s s ,  
t u b e r c u l o u s  m e n i n g i t i s ,  t h e  i r r i t a t i o n  o f  t u m o u r s ,  
a b s c e s s e s  a n d  f o r e i g n  b o d i e s .
I f  t h e  W a s s e r m a n n  r e m a i n s  p o s i t i v e  a  s e c o n d  
c o u r s e  o f  s a l v a r s a n  i n f u s i o n s  s h o u l d  b e  a t  o n c e  g iv e r ^ ,  
f o l l o w e d  b y  f u r t h e r  W a s s e r m a n n  e x a m i n a t i o n .
T h r e e  m o n t h s  a f t e r  t h e  c o n c l u s i o n  o f  t h e  f i r s t  
m e r c u r y  c o u r s e  w i t h  p o s i t i v e  r e a c t i o n  r e p e a t  t h e  
p r o c e d u r e  c o m b in e d  w i t h  s a l v a r s a n .
H o f f m a n n  g i v e s  H g .  s a l i c y l .  i n  t h e  f o r m  o f  a  
10%  e m u l s i o n  i n  d o s e s  o f  l ccm  e v e r y  4 o r  5 d a y s
-99-
u n t i l  1 5  i n  a l l  a r e  g i v e n ,  a n d  a t  t h e  same t i m e  g i v e s  
4 t o  6  S a l v a r s a n  i n f u s i o n s .  H e a l s o  f a v o u r s  i n u n c ­
t i o n  o r  a l t e r n a t e s  i n u n c t i o n  w i t h  H g .  s a l i c y l  i n j e c ­
t i o n s ,  g i v i n g  e i t h e r  a  c o u r s e  o f  4 0  r u b b i n g s  w i t h  
4 - 5  g rm  d a i l y  d o s e s  o r  m e r e l y  s e v e r a l  i n u n c t i o n s .
I N J E C T IO N  O F SA LVA R SA N . I N ^ THE CASH OF  IN F A N T S .
U s e  t h e  same f l u i d  a s  f o r  i n t r a v e n o u s  i n j e c t i o n  
w h i c h  c o n t a i n s  0 * 1  s a l v a r s a n  t o  6 0 ccm  s a l i n e  s o l u ­
t i o n .  I n j e c t  5 -  1 0 ccin o f  t h i s  s o l u t i o n  s u b c u -  
t a n e o u s l y .
T h e  m i l k  o f  a  m o t h e r  who h a s  b e e n  t r e a t e d  w i t h  
s a l v a r s a n  s e e m s  t o  h a v e  a  b e n e f i c i a l  e f f e c t  on t h e  
c h i l d  s h e  i s  n u r s i n g .
I O D I D E S .
T h a t  I o d i d e s  a r e  b e n e f i c i a l  i n  r e m o v i n g  t h e  
p r o d u c t s  o f  s y p h i l i t i c  a c t i v i t y  h a s  b e e n  l o n g  
r e c o g n i s e d .
T h e y  h a v e  b e e n  a d m i n i s t e r e d  w i t h  s u c c e s s  i n  
t e r t i a r y  s y p h i l i s  a n d  e v e n  i n  s e c o n d a r y  s t a g e s  w h e r e  
t h e r e  i s  a  w i d e s p r e a d  d i s t r i b u t i o n  o f  p a p u l a r  
s y p h i l i d e s .
T h e r e  w a s  n o  g r o u n d  f o r  b e l i e v i n g  t h a t  i o d o d e s  
h a d  a n y  p o w e r  t o  d e s t r o y  t h e  m i c r o - o r g a n i s n a l  c a u s e  
i t s e l f .
N e i s s e r  c o n d u c t e d  e x p e r i m e n t s  w h i c h  s h o w e d  t h a t  
i n  s y p h i l i s  o f  m o n k e y s  I o d i d e s  p o s s e s s  a  h e a l i n g  
p o w e r  a s  w e l l .  T h i r t y  s y p h i l i t i c  a n i m a l s  w e r e
t r e a t e d  w i t h  I o d i d e s  a l o n e  i n  l a r g e  d o s e s .  T w e l v e  
o f  t h e  a n i m a l s  w e r e  c u r e d ,  p r o v e d  "by r e i n o c u l a t i o n  
i n  t w o  c a s e s  a n d  n e g a t i v e  r e s u l t s  on i n o c u l a t i n g  
w i t h  o r g a n s  i n  t e n  c a s e s .
T h i s  i s  i n t e r e s t i n g  h u t  i s  no  p r o o f  t h a t  I o d i d e s  
a c t  i n  a  s i m i l a r  m a n n e r  i n h u m a n  s p e c i e s .
H o w e v e r ,  w h e n e v e r  t h e r e  a r e  t e r t i a r y  l e s i o n s  i t  
i s  a d v i s a b l e  t o  a d m i n i s t e r  i o d i d e s .
W h e r e v e r  t h e r e  a r e  s h u t  u p  h e r d s  o f  s p i r o c h a e t e s  
i t  i s  q u i t e  r e a s o n a b l e  t o  i m a g i n e  t h a t  I o d i d e s  c a n  
b r e a k  dow n t h e s e  a n d  r e n d e r  t h e  s p i r o c h a e t e s  a c c e s ­
s i b l e  t o  t h e  r e m e d y  a d m i n i s t e r e d .
I  a l w a y s  a d m i n i s t e r  i t  i n  t h e  f o l l o w i n g  c o m b i n a ­
t i o n .  T h e  p a t i e n t  t o l e r a t e s  i t  v e r y  w e l l .
R /  P o t a s s .  I o d i d .
S o d .  I o d i d .  a a  1 0 , o g rm .
A n t i p y r i n  5 , o  g r m .
A q .  d e s t .  a d  3 0 0 , o
S i g .  A  t a b l e s p o o n f u l  t h r e e  t i m e s  d a i l y .
T h e  p a t i e n t  g e t s  a b o u t  4 5  g r a i n s  d a i l y .
-1 0 0 -
- 1 0 1 -
T h i s  s h o r t  r e v i e w  c a n  do no  m o r e  t h a n  o u t l i n e  
t h e  v a s t  p r o g r e s s  t h a t  h a s  b e e n  m a d e ,  a n d  s u g g e s t  t h e  
u n t o l d  l a b o u r s  a n d  r e s e a r c h e s  t h a t  h a v e  b e e n  c a r r i e d  
o u t  b y  h u n d r e d s  o f  i n v e s t i g a t o r s .
T h e  s o u r c e  o f  my i n f o r m a t i o n  i s  m a i n l y  G e rm a n  
i n  o r i g i n .
I n  t h i s  q u e s t i o n  t h e  G e rm a n  S c i e n t i s t s  h a v e  
b o u r n e  t h e  b r u n t  o f  t h e  b a t t l e  o f  l a t e  y e a r s ,  w i t h  
t h e  a b l e  c o - o p e r a t i o n  o f  v a r i o u s  d i s t i n g u i s h e d  P r e n c h  
a n d  A m e r i c a n  c o l l e a g u e s .
B r i t i s h  r e s o u r c e s  a r e  n o t  s u f f i c i e n t l y  o r g a n i s e d  
a n d  t h e  a r r a n g e m e n t s  f o r  r e s e a r c h  w o r k  on a  l a r g e  
s c a l e  a r e  a r e  t o t a l l y  i n a d e q u a t e .
I n  t h e  e y e s  o f  t h e  g e n e r a l  p u b l i c  S y p h i l i s  i s  a  
m o s t  u n s a v o u r y  s u b j e c t .  T h i s  n a t u r a l  d i s t a s t e  i s  
a c c o m p a n i e d  b y  c o m p a r a t i v e  i g n o r a n c e ,  a n d  e d u c a t i o n  
i n  c e r t a i n  d i r e c t i o n s  w o u l d  b e  e m i n e n t l y  u s e f u l .
I t s  i m p o r t a n c e  a s  a  c o n s t a n t  s o u r c e  o f  d a n g e r  
t o  s o c i e t y  s h o u l d  b e  s p r e a d  a m o n g s t  t h e  p e o p l e .  
M e d i c a l  m en n e e d  a l l  t h e  h e l p  t h e y  c a n  g e t  i n  o r d e r  
t o  c o m b a t  t h e  r a v a g e s  o f  t h i s  h u m an  s c o u r g e .
W hy s h o u l d  we n o t  i n  B r i t a i n  a d o p t  a  s i m i l a r  
c o u r s e  t o  t h e  G e r m a n s  a n d  d i s t r i b u t e  l i t e r a t u r e  a n d  
d e l i v e r  p u b l i c  l e c t u r e s ?
I n  G e r m a n y  t h e  " G e s e l l s c h a f t  z u r  B e k a m p f u n g  d e r  
G e s c h l e c h t s k r a n k h e i t e n  d o e s  s p l e n d i d  e d u c a t i v e  w o r k .
COMMSWTARY AMD COMCL'JSIOiTS.
W hy s h o u l d  n o t  t h e  l a i e t y  k n o w ,  f o r  i n s t a n c e ,  
o f  t h e  e x t r e m e  i m p o r t a n c e  o f  e a r l y  a n d  t h o r o u g h  
t r e a t m e n t  o f  S y p h i l i s ?
T h e  v a l u e  o f  t h e  a b o r t i v e  m e t h o d  o f  t r e a t m e n t  
i s  t o o  l i t t l e  a p p r e c i a t e d  e v e n  b y  m an y  m e d i c a l  m e n .  
Mow t h a t  we p o s s e s s  S a l v a r s a n ,  i f  we c o u l d  o n l y  g e t  
a t  t h e s e  v e r y  e a r l y  c a s e s  w h a t  a  w o n d e r f u l  r e d u c t i o n  
w o u l d  b e  m ade i n  t h e  a g g r e g a t e  n u m b e r  o f  s y p h i l i t i c  
i n d i v i d u a l s !  W h a t  m i s e r y  c o u l d  b e  o b v i a t e d ,  a n d  
w h a t  g r e a t  n u m b e r s  o f  v a l u a b l e  l i v e s  c o u l d  b e  s a v e d  
f o r  t h e  n a t i o n .  We s h a l l  h a v e  t o  f a c e  t h e  q u e s t i o n  
o f  S y p h i l i s  j u s t  a s  we a r e  no w  a t  l a s t  e n d e a v o u r i n g  
t o  f i g h t  t u b e r c u l o s i s .
A w a y  w i t h  f a l s e  s e n t i m e n t !
I  am a  f i r m  b e l i e v e r  i n  P r o f .  M e i s s e r ' s  m e t h o d  
o f  t r e a t i n g  S y p h i l i s .  He i s  o n e  o f  t h e  m o s t  
r i g o r o u s  t h e r a p e u t i s t s  i n  E u r o p e .  E n e r g y  a n d  
t h o r o u g h n e s s  a r e  c h a r a c t e r i s t i c  o f  t h e  m an a s  w e l l  
a s  h i s  t r e a t m e n t .
A f t e r  a l l  i t  d o e s n ' t  m a t t e r  i f  y o u  g i v e  a  man  
a  l i t t l e  m o r e  i n c o n v e n i e n c e  i f  y o u  a r e  i n c r e a s i n g  
t h e  c h a n c e s  o f  c u r i n g  h i m .
A m an  who h a s  h a d  S y p h i l i s  s h o u l d  n e v e r  f o r g e t  
t o  h a v e  h i s  s y s t e m  t e s t e d  e v e n  a f t e r  a  t w o  o r  t h r e e  
y e a r s  t r e a t m e n t .
A S y i > h i l i t i c  i n d i v i d u a l  c a n  b e  r e g a r d e d  a s  c u r e c .  
w h e n  h e  p a s s e s  t h e  n e c e s s a r y  c l i n i c a l  a n d  b i o l o g i c a l  
t e s t s  -  w h e n  a f t e r  a  t h o r o u g h  c l i n i c a l  e x a m i n a t i o n
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h e  i s  f r e e  f r o m  a l l  s y m p to m s  o f  t h e  s k i n ,  m u c o u s  
m e m b r a n e s  a n d  i n t e r n a l  o r g a n s .  W hen h i s  s e r u m  i s  
p r o v e d  h e a l t h y  b y  W a s s e r m a n n  r e a c t i o n s ;  w h e n  h i s  
c e r e b r o - s p i n a l  f l u i d  show s n o  a b n o r m a l i t y .  He  
s h o u l d  h a v e  h i s  b l o o d  e x a m i n e d  a t  y e a r l y  i n t e r v a l s  
f o r  s e v e r a l  y e a r s .  T h i s  m ay n o t  b e  a b s o l u t e l y  
n e c e s s a r y  b u t  i t  c e r t a i n l y  see m s  a  s a f e  p r o c e d u r e .
On t h e  a p p e a r a n c e  o f  a n y  nejryrotES s y m p to m s ,  e v e n  
i f  t h e  W a s s e r m a n n  i s  n e g a t i v e ,  t h e  c e r e b r o - s p i n a l  
f l u i d  s h o u l d  b e  e x a m i n e d  f r o m  L u m b a r  p u n c t u r e .
Mo d o u b t  E h r l i c h ’ s s t e r i l i s a t i o  m a g n a  i s  u n d e r  
c e r t a i n  c o n d i t i o n s  a t t a i n a b l e .
T h e  g r e a t  n u m b e r  o f  r e - i n f e c t i o n s  t h a t  h a v e  
o c c u r r e d  s i n c e  S a l v a r s a n  i s  a  p r o o f  o f  t h i s .
T h e  i d . e n t i t y  o f  t h e  S p i r o c h a e t a  p a l l i d a  i s  now  
f i r m l y  e s t a b l i s h e d ,  b u t  t h e  q u e s t i o n  a s  t o  i t s  
d i v i s i o n s ,  a n d  r e p r o d u c t i o n  i s  n o t  y e t  s o l v e d .
P r o b a b l y  M c D o n a g h  i s  on  t h e  r i g h t  l i n e s ,  b u t  
h i s  o b s e r v a t i o n s  r e q u i r e  t o  b e  a u t h o r i t i v e l y  e s t a b ­
l i s h e d  b e f o r e  we c a n  a c c e p t  t h e m .  H e h a s  s e e n  t h e  
w h o l e  c y c l e  o f  s e x u a l  r e p r o d u c t i o n s ,  a s  w e l l  a s  a n  
a s e x u a l  r e p r o d u c t i o n .
I  w o u l d  l i k e  t o  e m p h a s i s e  t h e  v a l u e  o f  t h e  
m i c r o s c o p e  i n  e x a m i n i n g  e a r l y  s u s p i c i o u s  p r i m a r y  
s o r e s .  I n  t h e  d a r k  f i e l d  e x a m i n a t i o n  p a t i e n c e  a n d  
t h o r o u g h n e s s  a r e  t h e  w a t c h w o r d s .
I  h a v e  o f t e n  f o u n d  g e n u i n e  S p i r o c h a e t a  p a l l i d a  
i n  d i s c a r d e d  p r e p a r a t i o n s  r e g a r d e d  a s  n e g a t i v e  b y
my c o l l e a g u e s  i n  B r e s l a u ,  "bec au se  I  w as  e s p e c i a l l y  
k e e n  on  t h e  s u b j e c t  a n d  s e a r c h e d  m o re  d i l i g e n t l y .
We m u s t  n o t  f o r g e t  t h a t  m e r c u r y  i s  s t i l l  a  
p o w e r f u l  a n t i - s y p h i l i t i c  r e m e d y ,  a n d  i n  t h e  a d o r a ­
t i o n  o f  s a l v a r s a n  a l l o w  i t  t o  f a l l  i n t o  d i s u s e .  I t  
o u g h t  t o  e n j o y  t h e  h o n o u r  o f  f u l l  p a r t n e r s h i p  a n d  
n o t  b e  r e l e g a t e d  t o  t h e  p o s i t i o n  o f  a n  i n f e r i o r  
s u b o r d i n a t e .
We c a n  h o w e v e r  now  s l i g h t l y  r e d u c e  t h e  t o t a l  
a m o u n t  g i v e n  i n  a  p r e s c r i b e d  c o u r s e ,  a n d  t h e r e b y  
m i n i m i s e  t h e  d a n g e r s  t h a t  a r e  i n s e p a r a b l y  a s s o c i a t e d  
w i t h  i t s  p r o p e r  a n d  e n e r g e t i c  a d m i n i s t r a t i o n .
T h e  w e i g h t  o f  e v i d e n c e  sho w s t h a t  t h e  T r e p o n e m a  
p a l l i d u m ,  i f  n o t  a  p r o t o z o o n ,  h a s  a t  a n y  r a t e  c l o s e  
f a m i l y  b i o l o g i c a l  r e l a t i o n s h i p  w i t h  i t .
T r y p a n o s o m i a s i s  c a l l s  f o r t h  q u i t e  a n a l a g o u s  
l e s i o n s  i n  t h e  c e n t r a l  n e r v o u s  s y s t e m .
D o h i  a n d  H i d a k a  ( A r c h i v .  f .  D e r m .  u .  S y p h .  
c x i v  B .  2  H .  1 9 1 2 .  D e c e m b e r )  f o u n d  i n  a  s e r i e s  o f  
i n t e r e s t i n g  e x p e r i m e n t s ,  t h a t  s p i r o c h a e t e s  h a v e  
b i o l o g i c a l  r e l a t i o n s h i p  t o  t h e  P r o t o z o a ,  b u t  b e t w e e n  
S p i r .  a n d  B a c t e r i a  a s  d e m o n s t r a t e d  b y  t h e  r e a c t i o n s  
o f  i m m u n i t y  t h e r e  w a s  n o  r e l a t i o n s h i p .
P r o f e t a ' s  l a w  o f  i n h e r i t e d  i m m u n i t y  i s  u n t e n a b l e .  
T h e r e  i s  o p p o s i t i o n  t o  i t  on  e v e r y  h a n d .  T h e  s o -  
c a l l e d  i n h e r i t e d  i m m u n i t y  i s  no  d o u b t  d u e  t o  t h e  
p r e s e n c e  o f  l a t e n t  c o n g e n i t a l  s y p h i l i s ,  a n d  b e f o r e  
i t  c a n  b e  a c c e p t e d  a s  a  f a c t  t h i s  l a t e n t  c o n d i t i o n  
h a s  t o  b e  d i s p r o v e d .
- 1 0 4 -
T h e  q u e s t i o n  of p a t e r n a l  s y p h i l i s  i s  f u l l  o f  
d i f f i c u l t i e s .  P r o o f s  a r e  n o t  e a s i l y  e s t a b l i s h e d ,  
b u t  t h e r e  s e e m s  g o o d  r e a s o n  t o  b e l i e v e  t h a t  a  c h i l d  
c a n  b e  i n f e c t e d  a  p a t r e  w i t h o u t  t h e  m o t h e r  a c q u i r i n g  
s y p h i l i s .
T h e  W a s s e r m a n n  r e a c t i o n  h a s  e s t a b l i s h e d  i t s e l f  
An a  f i r m  b a s i s  a n d  i s  i n d i s p e n s a b l e .
I n  a d d i t i o n  t h e  m i c r o s c o p i c  e x a m i n a t i o n  o f  t h e  
c e r e b r o - s p i n a l  f l u i d  i s  c l a i m i n g  m o r e  a n d  m o re  a t t e n ­
t i o n  a s  a  v a l u a b l e  a d j u n c t  t o  o u r  m ean s  o f  d i a g n o s i s  ^ind 
c o n t r o l  o f  t r e a t m e n t ,  s e e i n g  t h a t  i t  a f f o r d s  u s  v a l u ­
a b l e  i n f o r m a C i o n 6 o ' c e n t r a l  n e r v o u s  s y s t e m .
t i c
P a r a - s y p h i l i s  c o m p l i c a t i o n s  m u s t  d e c r e a s e  i n  
n u m b e r  i f  t h e  m o d e r n  t r e a t m e n t  o f  e a r l i e r  c a s e s  i s  
r a t i o n a l l y  a n d  p r o p e r l y  c a r r i e d  o u t .
A r s e n i c  h a s  b e e n  f o u n d  i n  t h e  c e r e b r o - s p i n a l  
f l u i d .  S a l v a r s a n  i s  e s p e c i a l l y  e f f i c a c i o u s  i n  c a s e s  
o f  c e r e b r a l  s y p h i l i s  a n d  m a l i g n a n t  s y p h i l i s .  W i t h  
r e g a r d  t o  T a b e s d o r s a l i s  t h e  r e s u l t s  h a v e  n o t  b e e n  ve r^ r  
s a t i s f a c t o r y .
N o g u c h i  h a s  f o u n d  s p .  p a l l i d a  i n  s e c t i o n s  f r o m  
t h e  b r a i n  i n  g e n e r a l  p a r a l y s i s ,  i n  a  h i g h  p e r c e n t a g e  fcf 
c a s e s  e x a m i n e d .
T h e  m a j o r i t y ,  i f  n o t  a l l  a r e  d u e  t o  s y p h i l i s  
i n f e c t i o n .
Some p e o p l e  m i g h t  r e g a r d  t h e  e l a b o r a t e  p r e c a u t i o n s  
t a k e n  i n  p r e p a r i n g  a n d  i n j e c t i n g  S a l v a r s a n  a s  s u p e r ­
f l u o u s  .
- 1 0 5 -
-106-
I  am q u i t e  c o n v i n c e d  t h a t  t h i s  c a r e  i s  n o t  a  w a s i e  
o f  t i m e  a n d  e n e r g y .
P ro m  t h e  c l i n i c a l  s t a n d p o i n t  a t  a n y  r a t e ,  i t  h a s  
p r a c t i c a l l y  c a u s e d  t h e  d i s a p p e a r a n c e  o f  s t r o n g  r e a c ­
t i o n s  a n d  t h e  a s s o c i a t e d  d a n g e r s  t o  l i f e .  T h e r e  h a v i  
b e e n  c a s e s  o f  d e a t h  w h i c h  seem  t o  b e  d i r e c t l y  a t t r i b u -  
t a b l e  t o  s a l v a r s a n  b u t  t h e y  a r e  i n  a n y  c a s e  a  m i n i m a l  
p e r c e n t a g e  o f  c a s e s  i n j e c t e d  a n d  d o  n o t  d e t e r  u s  f r o m  
c o n t i n u i n g  t o  i n j e c t  a  d o s e  as  h i g h  a s  ( 0 . 6  g r m ) .
I n  t h e  m i l k  o f  a  m o t h e r  who i s  u n d e r  t h e  i n f l u e n t ;  
o f  s a l v a r s a n ,  t h e r e  a r e  p r e s e n t  e i t h e r  a n t i - b o d i e s  o r  
t r a c e s  o f  a r s e n i c  w h i c h  h a v e  a  f a v o u r a b l e  e f f e c t  o n  t l i e  
s y p h i l i s  o f  t h e  s u c k l i n g  c h i l d .  H o w e v e r  t h e  c h i l d  
s h o u l d  b e  f u r t h e r  t r e a t e d  w i t h  m e r c u r y  i n u n c t i o n  a n d  
s u b c u t a n e o u s  i n j e c t i o n  o f  s a l v a r s a n ,  g i v i n g  a  d o s e  o f  B 
5 t o  8  m i l l i g r a m s  p e r  k i l o g r a m  o f  b o d y  w e i g h t .
I n  t h e  a r m y  a n d  n a v y  i n  G e rm a n y  as  p r o p h y l a c t i c  
m e a s u r e s ,  e i t h e r  t h e  N e i s s e r - S i e b e r t  o r  M e t s c h n i k o f f  
d i s i n f e c t i n g  o i n t m e n t  a r e  l a r g e l y  e m p l o y e d ,  t h e r e b y  
g r e a t l y  l e s s e n i n g  t h e  n u m b e r  o f  i n f e c t i o n s .
T h e y  c o n s i s t  o f : -
M e t s c h i n k o f f ' s 3 3 /  c a l o m e l  o i n t m e n t .
N e i s s e r  - S i e b e r t  o i n t m e n t .
R / 3 S u b l i m a t e  0 . 3  
S a l i n e  S o l .  1 . 0
T r a g a c a n t h .  2 . 0  
A m y lu m  4 . 0
G e l l a t i n .  0 . 7  
A l c o h o l .  2 5 . 0  
G l y c e r i n .  1 7 . 0  
A q u a  d e s t .  a d  1 0 0 . 0
-107-
T h e  n am es  o f  E h r l i c h ,  S c h a u d i n n ,  N e i s s e r ,  
W a s s e r m a n n ,  B r u c k ,  H o f f m a n n ,  M e t s c h i i i k o f f , R o u x ,
B o r d e t  a n d  G e n g o u  m u s t  b e  h o n o u r e d  f o r  t h e  g r e a t  
l a b o u r s  a n d  t h e  f a r - r e a c h i n g  r e s u l t s  t h e i r  d i s c o v e r i e s  
h a v e  l e d  t o  i n  t h e  d i s g n o s i s  a n d  t r e a t m e n t  o f  S y p h i l i s .
T A B L E  O E  L I T E R A T U R E .  '
" V o r l ä u f i g e r  B e r i c h t  u h e r  d a s  V o r k o m m e n  
v o n  S p i r o c h ä t e n  i n  s y p h i l i t i s c h e n  
K r a n k h e i t s p r o d u k t e n  u n d  h e i  
P a p i l l o m e n " .
A r h .  a .  d .  k a i s .  G e s u n d h e i t s a m t e  1 9 0 5 ,  
B d .  2 2 .  H .  2 .
( 2 )  S c h a M i n n  E .  u n d  H o f f m a n n  E .
II
U h e r  S p i r o c h ä t e n h e f u n d e  i m
L y m p h d r u s e n s a f t  S y p h i l i t i s c h e r . "
D e u t s c h ,  m e d .  W o c h e n s c h r i f t  1 9 0 5  N o .  1 8 .
( 5 )  U e t s c h n i k o f f  e t  R o u x .
" E t u d e s  e x p e r i m e n t a l e s  s u r  l a  s y p h i l i s "  
A n n .  P a s t  I V  m é m o i r e  1 9 0 5  N o v  a l s o
R a p p o r t  o f f i c .  C o n g r è s  L i s s a b o n  1 9 0 6 .
( 4 )  L e v a d i t i .
" H i s t o l o g i e  p a t h o l o g i q u e  d e  l e  s y p h i l i s  
d u  s i n g e  d a n s  s e s  r a p p o r t s  a v e c  l e  
s p i r o c h a e t e  p a l l i d a . "
G o m p t . .  r e n d ,  d e  l a  S o c  d e  B i o l .  P a r i s  
, j a n  1 9 0 6 .
( 5 )  H o f f m a n n  E .
" W e i t e r e  M i t t e i l u n g e n  u h e r  d a s
V o r k o m m e n  d e r  S p i r o c h a e t e  p a l l i d a
h e i  S y p h i l i s . "
B e r l .  k l i n  W o c h e n s c h .  1 9 0 6 .
ü b e r  d e n  N a c h w e i s  v o n  S p i r o c h a e t e  
p a l l i d a  i n  t e r t i ä r  -  s y p h i l i t i s c h e n
P r o d u k t e n . "
D e u t s c h ,  m e d .  W o c h .  1 9 0 6 ,  9 0 8 ;  1 9 0 7 ,  6 5 9
( 7 )  D o h i  u n d  T a n a k a .
M
U b e r  S p i r o c h a e t e  p a l l i d a  i n  d e r
C e r e b r o s p i n a l f l ü s s i g k e i t .  "
D e r m a t o l .  C e n t r a l b l .  1 9 0 6 ,  2 2 4 .
( 8 )  T o m a s e z e w s k i .
II
" U b e r  d e n  N a c h w e i s  d e r  S p .  p a l l  b e i  
t e r t i ä r e r  S y p h i l i s . "
M u n s c h e n e r  m e d .  W o c h .  1 9 0 6  N o .  2 7 .
( 9 )  L e v a d i t i .
" D i e  S i l b e r S p i r o c h ä t e "
B e r i .  k l i n .  W o c h .  1 9 0 6
( 1 0 )  U e t s c h i n k o f f  e t  R o u x .
" E t u d e s  e x p e r i m e n t a l e s  s u r  l a  S y p h i l i s . "  
P r e m i e r  M e m o i r e  A n n .  P a s t .  1 7 , 8 0 9 ;  1 9 0 3 .
( 1 1 )  B e r t a r e l l i  E .
S u l l a  t r a n s m i s s i o n e  d e l l a  s i f i l i d e  a l
c o n i g l i o .
R i v i s t a  d ’ i g i e n e  e  S a n i t à  p u b b l i c a  1 7 , 1 9 0 6
( 1 2 )  N e i s s e r  A .
" B e i t r a g e  z u r  P a t h o l o g i e  u n d  T h e r a p i e  
d e r  S y p h i l i s .
( 1 2 a )  A r n f t i n g  u n d  K l e i n  "  ”  P a g e  6 1
  T  . .  «  »  ß z
( 1 3 )
g e h
•  •
«  t » " 6 4
( 1 5 )  A r n i n g  u n d  K l e i n .
( 1 6 )
!»
( 1 7 ) !»
( 1 8 ) D i n g e r
( 1 9 ) M i x e u r
B e i t r a g e  z u r  P a t h o l o g i e  u n d  T h e r a p i e  
d e r  S y p h i l i s ...................................................................................................p a g e  7 0
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( 2 1 ) t t
















( 2 3 )  H o f f m a n n  S .
" f i b e r  d i e  S p p a l l i d a . "
D e u t s c h ,  m e d .  W o c h .  1 9 0 5  H o .  4 3 .
( 2 4 )  Z a b o l o t n v  D .
'  9  ~  '  '   —  - • I—I - — [ I -  U
" L e s  s p i r o c h e t e s  d a n s  l a  s y p h i l i s "
R e f .  D e u t s c h ,  m e d .  W o c h .  1 9 0 5  H o .  2 1
( 2 5 )  S c h u h e r g  u n d  M u l z e r .
" H i n  S a u g e r  z u r  E n t n a h m e  v o n  S a u g s e r u m "  
A r b .  a .  d .  K a i s .  G e s u n d .  1 9 0 9  B d . 3 3 .
( 2 6 )  H o g g e r a t h  u n d  S t a e h e l i n .
" Z u m  N a c h w e i s  d e r  S p .  p a l l .  i m  B l u t  
S y p h i l i t i s c h e r " .
M u n .  m e d .  W o  e h . .  1 9 0 5  H o .  3 1 .
( 2 7 )  L a n d s t i e n e r  u n d  M u c h a .
" Z u r  T e c h n i k  d e r  S p i r o c h ä t e n u n t e r s u c h u n g .  
W i e n .  k l i n .  W o c h .  1 9 0 6  H o . 4 5 .
( 2 8 )  H o f f m a n n  u n d  H a l l e .
E i n e  b e s s e r e  D a r s t e l l u n g s a r t  d e r  S p  
p a l l  i m  A u s s t r i c h .
M u n .  m e d .  W o c h .  1 9 0 6  H o . 2 1 .
( 2 9 )  P r e i s ,  K .
" D e r  m i k r o s c o p i s c h e  N a c h w e i s  d e r  
S p .  p a l l i d a .  "
B u d a p .  O r v .  u j s .  D e r m .  B e i l  1 9 0 6  H o . 3
( 3 0 )  S c h e r e s c h e w s k y ,  J .
" Z u m  N a c h w e i s  d e r  S p .  p a l l .  i n  
A u s s t r i c h e n " .
D e u t s c h ,  m e d .  W o c h  1 9 0 7 ,  H o .  1 2
( 3 1 )  V o l p i n o  0 .
" S t a i n i n g  o f  S p .  p a l l ,  i n  s e c t i o n s  o f  
o r g a n s .
G i o r n a  R .  A c a d ,  d i  m e d  d i  T o r i n o ,  
1 9 0 5  H o .  1 1  -  1 2 .
( 3 2 )  l e v a d i t i .
" S u r  l a  c o l o r a t i o n  d u  S p .  p a l l ,  d a n s  
l e s  c o u p e s .
A
C o m p t e s  r e n d  S o c .  b i o l .  B d  5 9  H o .  2 9
( 3 3 )  M u h l e n s .
" V e r g l e i c h e n d e  S p i r o c h ä t e n  S t u d i e n " .  
Z e i t s c h .  f .  H u g . u .  I n f .  1 9 0 7  B d . 5 7
( 3 4 )  P r o w a z e k  u n d  H a r t m a n n
" V e r g l e i c h e n d e  s p i r o c h â t e n - u n t e r B u c h u n g e n
( 3 5 ) S c h e l l a c k
" A r b .  a .  d .  K a r s .  G e s .  B d .  3 0  H . 2 . ”
G r o s s
T I * * - »
I I
- i t t e l l .  d .  z o o l o g .  s t a t .  z u  H e a n e l  
B d .  2 0  H l .
( 3 6 )  H e r x h e i m e r .
II
" T J b e r  d e n  B a u .  d e r  S p .  p a l l i d a  
M u n c h ,  m e d .  W o c h  1 9 0 5  H o .  4 6
(  3 7 )  H o g u c h i .
’ T u r e  c u l t u r e  o f  S p .  p a l l i d a .
J o u r n .  o f  A m e r i c .  m e d  A s s o c .  1 9 1 1  J u l y
( 3 8 )  K r z . y z t a l o w i c z  u .  S i e d l e c k i .
" M o r p h o l o g i e  d e  S p .  p a l l i d a
B u l l .  A c a d .  S e i e n  K r a k a n ,  M a r c h  1 9 0 8
( 3 9 )  B o u q u e t
" A n  a t y p i c a l  s t r a i g h t  f o r m  o f  S p .  p a l l i d
A n n a l ,  m a l a d ,  v é n é r .
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